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POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT 

PART I: SITE INFORMATION 

1. 

2. 

3 

4. 

8. 

Site Name/Alias Servometer Corporation 

Street 501 Little Falls Road 

City Cedar Grove 

County Essex 

EPA ID No. NJD002138543 

State New Jersey 

County Code 13 

Zip 07009 

Cong. Dist. 11 

Latitude 40° 52'10" N. Longitude 074° 13'26" W. 

USGS Quad. Orange, New Jersey 

Owner Servometer Corporation 

Street 501 Little Falls Road 

City Cedar Grove 

Operator Servometer Corporation 

Street 501 Little Falls Road 

Tel. No. (201)785-4630 

State New Jersey Zip 07009 

Tel. No. (201)785-4630 

City Cedar Grove 

Type of Ownership 

[x] Private • Federal 

• County • Municipal 

Owner/Operator Notification on File 

[x] RCRA 3001 Date 8/14/80 

• None • Unknown 

State New Jersey Zip 07009 

• State 

• Unknown • Other 

• CERCLA103C Date 

9. Permit Information 

Permit Permit No. Date Issued Expiration Date 

RCRA Part A 

NJPDES 

NJD002138543 10/81 

NJ0027847 10/9/84 11/30/89 

Comments 

T5D Status ter-
minated 12/88 

Modified in 
1987 to include 
monitoring for 
discharges to 
groundwater 
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10. Site Status 

|x] Active • Inactive 

11. Years of Operation 1974 to 

• Unknown 

Present 

12. Identify the types of waste units (e.g., landfill, surface impoundment, piles, stained soil, 
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many 
waste unit numbers as needed to identify all waste sources on site. 

(a) Waste Management Areas 

Waste Unit No. 

1 

2 

3 

4 

5 

6 

Waste Unit Type 

6,000-GaHon Underground Storage Tank 

6,000-Gallon Aboveground Storage Tank 

Waste Tank 

Solvent Vapor Degreaser 

Wastewater Treatment Facility 

Drum Storage Area 

Facility Name for Unit 

Caustic Waste Storage Tank 

Caustic Waste Storage Tank 

Batch Treatment Tank 

1,1.1 -Trichloroethane Unit 

Wastewater Treatment Facility 

Drum Storage Area 

(b) Other Areas of Concern 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify 
their locations on site. 

There are no known or reported spills on site. However, any spills within the building would 

be pumped to the waste treatment area. 

13. Information available from 

Contact Amy Brochu Agency U.S. EPA Tel. No. (201)906-6802 

Preparer Philip J. Solinski Agency NUS Corp. Region 2 FIT Date 6/23/89 
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PART 11: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 1 - 6,000-Gallon Underground Storage Tank Caustic Waste Storage Tank 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

Servometer Corporation has been a RCRA facility since 1980. The company was originally 
identified as a hazardous waste treatment, storage, or disposal (TSD) facility, but in December 
1988 its TSD status was terminated. Since 1984, Servometer has been permitted to discharge 
to surface water under the New Jersey Pollutant Discharge Elimination System (NJPDES). In 
1987 that permit was modified to include monitoring for any past and/or potential discharges 
to groundwater. The carbon steel underground storage tank was utilized from the fall of 
1974 to the spring of 1987. The tank was removed, and soil sampling was performed on 
December 7, 1988. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The tank was located on the north side of the building to the rear of the building. 

3. Identify the size or quantity of the waste unit {e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The tank had a maximum capacity of 6,000 gallons. 

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

The physical state of the waste was liquid. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

Caustic waste from dissolution of aluminum from nickel parts was stored in the tank. 

6. Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

The underground tank rested on a concrete slab. Upon the tank's removal, soil sampling was 
performed. All of the samples showed no contamination. Only one sample showed a high pH. 

Ref. Nos. 14,21.22,23.25.26,27,28 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 2 - 6,000-Gallon Aboveground Storage Tank Caustic Waste Storage Tank 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

Servometer Corporation has been a RCRA facility since 1980. The company was originally 
identified as a hazardous waste teatment, storage, or disposal (TSD) facility, but in December 
1988 its TSD status was terminated. Since 1984, Servometer has been permitted to discharge 
to surface water under the NJPDES. In 1987 that permit was modified to include monitoring 
for any past and/or potential discharges to groundwater. The fiberglass aboveground storage 
tank has been in operation since spring 1987. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The tank is located on the south side of the building to the rear. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The tank has a maximum capacity of 6,000 gallons. 

4. Identify the physical state(s) of the waste type{s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

The physical state of the waste is liquid. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

Caustic waste from dissolution of aluminum from nickel parts is known to be stored in the 
tank for less than 90 days. 

6. Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

The waste is in a closed container surrounded by a secondary containment system. The New 
Jersey Department of Environmental Protection (NJDEP) requirements for the secondary 
containment system include a capacity of 6,0G gallons, and an 8-inch-thick reinforced 
concrete pad with a permeability rating not greater than 10"' cm/sec. 

Ref. Nos. 14,22.23,24.27.28 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 3 - Waste Tank Batch Treatment Tank 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

Servometer has been a RCRA facility since 1980. The company began its operations in 1974. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The batch treatment storage tank is located near the wastewater treatment facility, which is in 

the southeast corner of the building. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 
The capacity of the waste tank is 330 gallons. 

4. Identify the physical state(s) of the waste type{s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

The physical state of the waste is liquid. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

The tank contains sulfuric acid solution w i th dissolved aluminum and nickel, plus 
miscellaneous spills and leakage from the plating department. These spills could include nitric 
acid and copper. 

6. Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

The waste unit is within the building. All spills enter the floor drains and are then pumped to 
the batch treatment tank in the wastewater treatment area. 

Ref. Nos. 14.21,22.23.24.27.28 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 4 - Solvent Vapor Degreaser 1.1,1-Trichloroethane Unit 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

Servometer began operations in 1974 and has been a RCRA facility since 1980. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The unit is located within the cleaning room in the middle of the building. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The unit holds 275 gallons of solvent. 

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

The physical states of the wastes are liquid and sludge. 

5. Identify specific hazardous substance{s) known or suspected to be present in the waste unit. 

The solvent 1,1,1-trichloroethane and associated still bottoms are known to be present. 

6. Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

The unit is located within the building. The solvent is recycled in a closed loop within the unit. 
Still bottoms from the unit are removed within 90 days of generation. Migration is unlikely. 

Ref. Nos. 14.21. 22,27.28 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 5 - Wastewater Treatment Facility Wastewater Treatment Facility 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

Servometer began operations in 1974 and has been a RCRA facility since 1980. The company 
was originally identified as a hazardous waste treatment, storage, or disposal (TSD) facility, 
but in December 1988 its TSD status was terminated. Since 1984, Servometer has been 
permitted to discharge to surface water under the NJPDES. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The treatment facility is located in the southeast corner of the building. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The waste treatment facility treats 12,000 gallons per day and releases the effluent under 
state permit to the Peckman River. A tank for the storage of sludge resulting from the waste 
treatment process has a capacity of approximately 1,500 gallons. 

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

The physical states of the wastes are liquid and sludge. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

Process waters from the nickel rinse, cyanide rinse, chrome rinse, sodium hydroxide rinse, and 
floor spillage are known to be treated. The sludge resulting from the waste treatment process 
is removed from the site within 90 days of its generation. 

6. Describe the containment of the waste unit as it relates to contaminant migration via 

groundwater, surface water, and air. 

All liquid wastes are treated before release into the Peckman River. 

Ref. Nos. 14,21,22,23,27,28 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 6 - Drum Storage Area Drum Storage Area 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

Servometer began operations in 1974 and has been a RCRA facility since 1980. 

2. Describe the location of the waste unit and identify clearly on the site map. 

According to a site map included in the facility's 1980 hazardous waste permit application, the 

drums are located along the south wall in the plating department. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 
There are nine 55-gallon drums shown on the 1980 site map. 

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

The physical state of the wastes are liquid. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

According to the 1980 submittal, the solvent 1,1,1-trichloroethane and waste oil are stored in 
five drums, and acid stripper waste was stored in the four other drums. 

6. Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

The drums are located within the building; therefore, migration is unlikely. 

Ref. Nos. 14,22,28 
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PART III: HAZARD ASSESSMENT 

GROUNDWATER ROUTE 

1. Describe the likelihood of a release of contaminant(s) to the groundwater as fol lows: 
observed, alleged, potential, or none. Identify the contaminant(s) detected or suspected, and 
provide a rationale for attributing the contaminant(s) to the facility. 

There is no potential for a release of contaminants to groundwater because the underground 
tank was removed. The soil around the tank was tested and found to be uncontaminated. 
The aboveground storage tank, approved by the NJDEP, has no potential for a release to 
groundwater, because of its containment system. All other waste units are within the 
building. All waste is either treated and discharged to surface water or is shipped off site for 
proper disposal. 

Ref. Nos. 14,21,25,26,29 

Describe the aquifer of concern; include information such as depth, thickness, geologic 
composit ion, permeabi l i ty , over ly ing st rata, conf in ing layers, in terconnect ions, 
discontinuities, depth to water table, groundwater f low direction. 

Rocks of the Brunswick Formation are the main source of groundwater in Essex County. The 
formation consists predominantly of interbedded brown, reddish-brown, and gray shale, 
sandy shale, sandstone, and some conglomerate. Between the First and Second Watchung 
Mountains, the formation is predominantly sandstone. The valley in between the mountains 
is underlain by stratified drift. The depth of this drift is between 30 and 50 feet; underneath 
this drift, bedrock is found. The primary pore spaces in consolidated rocks of the Brunswick 
Formation are so small that an insignificant quantity of water, if any, moves through them 
under natural hydraulic gradients. However, a joint and fracture system that has developed 
provides secondary porosity, and it is largely in and through these openings that storage and 
movement of groundwater take place. The groundwater movement in the Brunswick 
Formation is to the north-northeast, along the strike of the formation; the Peckman River 
flows in the same direction. Depth to the water table is between 10 and 20 feet below the 
surface. 

Ref. Nos. 1,2,3,4 

3. Is a designated sole source aquifer within 3 miles of the site? 

The Brunswick Shale and Sandstone Aquifer is designated as a sole source aquifer in the 
Ridgewood area of northern New Jersey. However, this area does not fall within the 3-mile 
radius of the site. 

Ref. Nos. 5, 6 

4. What is the depth from the lowest point of waste disposal/storage to the highest seasonal 
level of the saturated zone of the aquifer of concern? 

The elevation of the facility is approximately 177 feet. The depth of the underground tank is 
unknown, but is assumed to be 6 feet below the ground surface. The elevation of the nearby 
river is approximately 172 feet. Therefore, the depth from the lowest point of waste storage 
to the highest seasonal level of the saturated zone is assumed to be 0 feet. 

Ref. Nos. 3,4,7,13,21 
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What is the permeability value of the least permeable continuous intervening stratum 
between the ground surface and the aquifer of concern? 

The stratified drift between the ground surface and the water table consists mostly of 
stratified sand and gravel. The approximate range of hydraulic conductivity is from 10"̂  to 10'̂  
cm/sec. 

Ref. Nos. 2, 7 

What is the net annual precipitation for the area? 

Approximately 16 inches. 

Ref. No. 7 

7. Identify uses of groundwater within 3 miles of the site (i.e., private drinking source, 
municipal source, commercial, industrial, irrigation, unusable). 

Groundwater is used for drinking water during peak demands in Montclair and is also used for 
drinking water by Essex County Hospital Center. Two country clubs within 3 miles of the site 
use groundwater for recreational and irrigation purposes. The Upper Montclair Country Club 
also uses groundwater for drinking purposes. 

Ref. Nos. 6, 8, 9, 10, 11,30,31 

8. What is the distance to and depth of the nearest well that is currently used for drinking or 
irrigation purposes? 

Distance 1.7 miles Depth. Depth 300 ft 

Ref. Nos. 8, 12, 13 

9. Identify the population served by the aquifer of concern within a 3-mile radius of the site. 

Approximately 42,000. 

Ref. Nos. 9, 11 

SURFACE WATER ROUTE 

10. Describe the likelihood of a release of contaminant(s) to surface water as follows: observed, 
alleged, potential, or none. Identify the contaminant(s) detected or suspected, and provide a 
rationale for attributing the contaminants to the facility. 

The Servometer Corporation is currently permitted to discharge effluent from its wastewater 
treatment system into the Peckman River under New Jersey Pollutant Discharge Elimination 
System (NJPDES) permit No. NJ0027847. The system treats various spent process solutions 
containing dissolved metals (aluminum, nickel, and copper), acids, alkalies, and cyanides. 

Ref. No. 14 
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11. Identify and locate the nearest downslope surface water. If possible, include a description of 
possible surface drainage patterns from the site. 

The Peckman River is located approximately 30 feet from the site boundary to the west. A 
drainage path extends from the rear of the building for a distance of approximately 210 feet 
to the river. 

Ref. Nos. 4, 14, 27 

12. What is the facility slope in percent? (Facility slope is measured from the highest point of 
deposited hazardous waste to the most downhil l point of the waste area or to where 
contamination is detected.) 

The facility slope as defined cannot be calculated, as there were no known wastes deposited 
on site. 

Ref. No. 4 

13. What is the slope of the intervening terrain in percent? (Intervening terrain slope is 
measured from the most downhill point of the waste area to the probable point of entry to 
surface water.) 

The intervening terrain slope is estimated to be less than 3 percent. 

Ref. Nos. 4, 13 

14. What is the 1-year 24-hour rainfall? 

Approximately 2.7 inches. 

Ref. No. 7 

15. What is the distance to the nearest downslope surface water? Measure the distance along a 
course that runoff can be expected to follow. 

Approximately 210 feet. 

Ref. Nos. 4, 27 

16. Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking, 
irrigation, recreation, commercial, industrial, not used). 

Surface water downstream is used for hydroelectric power generation and possibly some 
recreational fishing. 

Ref. No. 15 

17. Describe any wetlands, greater than 5 acres in area, within 2 miles downstream of the site. 
Include whether it is a freshwater or coastal wetland. 

There are no wetlands downstream of the site. 

Ref. Nos. 13, 15, 16 
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18. Describe any critical habitats of federally listed endangered species within 2 miles of the site 
along the migration path. 

There are no critical habitats of federally listed endangered species within 2 miles of the site. 

Ref. Nos. 16, 17 

19. What is the distance to the nearest sensitive environment along or contiguous to the 
migration path (if any exist within 2 miles)? 

There are no sensitive environments within 2 miles of the site. 

Ref. Nos. 13, 16, 17 

20. Identify the population served or acres of food crops irrigated by surface water intakes 
within 3 miles downstream of the site and the distance to the intake(s). 

There are no surface water intakes 3 miles downstream of the site. 

Ref. Nos. 13, 15, 18 

21. What is the state water quality classification of the water body of concern? 

The Peckman River is classified as FW2-nontrout. 

Ref. No. 19 

22. Describe any apparent biota contamination that is attributable to the site. 

There is no apparent biota contamination that is attributable to the site. 

Ref. Nos. 4, 14 

AIR ROUTE 

23. Describe the likelihood of a release of contaminant(s) to the air as fol lows: observed, 
alleged, potential, none. Identify the contaminant(s) detected or suspected, and provide a 
rationale for attributing the contaminant(s) to the facility. 

The potential for a release of contaminants to the air exists because chlorine and cyanide are 
used in one of the processes on site. This process results in the production of hydrogen 
cyanide and/or cyanogen chloride gases under improper pH conditions. 

Ref. No. 14 

24. What is the population within a 4-mile radius of the site? 

Approximately 206,400 people. 

Ref. No. 20 
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FIRE AND EXPLOSION 

25. Describe the potent ia l for a f i re or exp los ion t o occur w i t h respect t o the hazardous 
substance(s) known or suspected to be present on site. Identify the hazardous substance(s) 
and the method of storage or containment associated w i t h each. 

There is a potential for f i re or explosion on site. If some of the chemicals used or wastes 
generated on site were mixed w i th each other, there is a potential for a violent reaction. 

Ref. Nos. 7, 14 

26. What is the populat ion w i th in a 2-mile radius of the hazardous substance(s) at the faci l i ty? 

Approximately 37,400 people. 

Ref. No. 20 

DIRECT CONTACT/ON-SITE EXPOSURE 

27. Describe the potent ial for direct contact w i t h hazardous substance(s) stored in any of the 
waste units on site or deposited in on-site soils. Identi fy the hazardous substance(s) and the 
accessibility of the waste unit. 

Workers on site may be exposed to hazardous substances due to the nature of the processes 
involved. The waste tank may be accessible to the public, as there is no fence to keep people 
away. The potential for contact by the public w i t h hazardous substances inside the bui ld ing is 
minimal because of a security system. 

Ref. Nos. 4, 14 

28. How many residents live on a property whose boundaries encompass any part of an area 
contaminated by the site? 

There are no known areas of con tamina ton a t t r ibu tab le to the site and no residential 
properties immediately adjacent to the site. 

Ref. No. 4 

29. What is the populat ion w i th in a 1-mile radius of the site? 

Approximately 10,200 people. 

Ref. No. 20 
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PART IV: SITE SUMMARY AND RECOMMENDATIONS 

Servometer Corporation, located in Cedar Grove, Essex County, New Jersey, is an active facility which 

began its operations in 1974. The company is privately owned and is located in a mixed residential 

and industrial area. The 8-acre site is in close proximity to the Peckman River. 

The Servometer Corporation manufactures miniature metal bellows, bellows assemblies, couplings, 

and contacts for the aerospace and control valve industries. The manufacturing operation involves 

the electrodeposition (electroforming) of copper and nickel onto aluminum mandrels. Once the 

desired thickness is obtained, the aluminum mandrels are dissolved using a caustic solution. 

Servometer operates a wastewater treatment system on site which treats various spent process 

solutions containing dissolved metals, acids, alkalies, and cyanides. The system also treats rinse 

waters that flow continuously while the plant is operating. These rinse waters represent a more 

voluminous but less concentrated source of wastes as compared to the process solutions. The 

effluent from the treatment system is discharged to the Peckman River under New Jersey Pollutant 

Discharge Elimination System (NJPDES) permit No. NJ0027847. 

The Servometer Corporation was classified as a hazardous waste treatment, storage, or disposal 

(TSD) facility, EPA I.D. No. NJD002138543, from 1980 to December 1988, Currently, the company is 

listed only as a generator. Hazardous wastes generated by the facility include caustic waste, waste 

acid, still bottoms from a solvent (1,1,1-trichloroethane) recovery unit, wastewater treatment sludge, 

and waste metal working oils. All hazardous wastes are removed from the site within 90 days of 

generation. 

From 1974 to spring 1987, the caustic waste was stored in a 6,000-gallon underground storage tank. 

Four wells were installed in early 1988 to monitor for any past and/or potential discharges to 

groundwater. The tank was removed in December 1988. Four soil samples collected from the area 

of the tank showed no contamination. Only one soil sample had an elevated pH. Since spring 1987, 

Servometer has been using a 6,000-gallon aboveground tank for the storage of caustic waste. 

Servometer Corporation has complied with all New Jersey Department of Environmental Protection 

(NJDEP) requests. There have been no reported spills or violations. As a result of an October 1988 

NJDEP inspection, the company was given an acceptable rating. Therefore, a recommendation of 

NO FURTHER REMEDIAL ACTION PLANNED (NFRAP) is being made. 
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SERVOMETER CORPORATION 
CEDAR GROVE, NEW JERSEY 
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Figure 1: Site Location Map 
Figure 2: Site Map 
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SITE MAP 
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EXHIBIT A 

PHOTOGRAPH LOG 

SERVOMETER CORPORATION 
CEDAR GROVE, NEW JERSEY 

OFF-SITE RECONNAISSANCE: MAY 9, 1989 
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SERVOMETER CORPORATION 
CEDAR GROVE, NEW JERSEY 

MAY 9, 1989 

PHOTOGRAPH INDEX 

Photo Number Description Time 

lP-3 Photo looking southeast at site. 1430 

lP-4 Photo looking east at drainage pathway. 1431 

lP-5 Photo looking south at Peckman River. 1438 

All photographs by P. Solinski. 
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SERVOMETER CORPORATION 
CEDAR GROVE, NEW JERSEY 

lP-3 May 9, 1989 
Photo looking southeast at site. 

1430 

lP-4 May 9, 1989 1431 
Photo looking east at drainage pathway. 
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lP-5 
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May 9, 1989 
Photo looking south at Peckman River. 

1438 
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GROUND-WATER RESOURCES OF ESSEX COUNTY, NEW JERSEY 

By VVii,I.I.AM D . N I C H O L S 

A B S T R A C T 

Cjiound water in Essex County (xcurs in joints and fjactines in ton-
solidated rocks and in the voids of uiuonsolidated statified drift deposits. 
Wells in sandstone and shale of the liriinswick Formation of J riassic 
age yield from 35 to 820 gpni; the most productive water-hearing zones 
are commonly between depths of 300 to 400 feet. Drawdown due to 
pumping is greatest in the direction of strike of the formation (about 
N 30' E in Essex County) and least in the direction perpendicular to 
strike. Wells in the Watchung basalt, which is intercalated with rocks 
of the Brunswick Formation commonly yield small to moderate supplies 
but may occasionally yield up to 41H) gpm. Large yields, ranging from 
410 to 1,593 gpm, are common from wells tapping the stratified drift 
deposits in the western part of the coimty. 

Quality of ground water is acceptable for most uses thioughout the 
county. However, heavy pumpage in the Newark area has lowered watei 
levels to more than 100 feet below sea level. The low water levels have 
reversed the natural gradient and induced the flow of salt water into 
the bedrock aquifer, seriously impairing ground-water quality there. Re­
cent analyses of ground-water samples from Newark indicate that the 
chloride concentration in the aquifer has increased since the preliminary 
•Study of the problem by Herpers and Barksdale in 1951. 

Highly productive stratified drift deposits are found iirimai ily in that 
part of the county west of Second Watchung Mountain. They occur as 
valley-fill material in stream valleys cut into the underlying bedrock before 
the last glaciation. These deposits in Essex County are part of an ex­
tensive valley-fill aquifer system underlying the eastern Mori is-westcrn 
Essex County area. Water levels in these deposits in western Millbiiin 
Township have declined 36 feet since 1950, probably as a result of below 
normal rainfall for most of the period 1953 to 1966 together with 
constantly increasing pumpage throughout the area. 

Withdrawals of ground water from all aquifers in Essex County for 
public supply averaged about 26 mgd (million gallons per day) in 1966. 
Pumpage for public supply from a<iuifers in unconsolidated sediments 
averaged 20.9 mgd, about 81 percent of the total from all aquifers. 

Most of the productive aquifers in F'ssex County are currently being 
developed. Although the optimum potential t, f the stratified drift aquifers 



in western Essex County and the Brunswick Formation ,n the north­
eastern part of the county probably has not been realized, development of 
these resources must be undertaken with care if anticipated increase i.i 
water needs of the county are to be met. 

I N T R O D U C T I O N 

P U R P O S E A M ) SCOPE 
J his study was made as pait of a statevv iile program of iinestigation 

of the ground-v\atei resources of New Jerse\, authorized b\ the New 
Jer.sey W^ater Supj)!)' Act of 1958 and its companion. W^ater Bond Act. 
I he purpose and scope of these studies arc to assemble the a\ ailaldc 

data on geologic and hydrologic factors lelating to the oicurrence, move­
ment, availability, and chemical quality of ground uater in New jeisc) ; 
to evaluate and interpret the data; and to make the results of tiie in­
vestigation available to the public, lliis repoit represents the results ol 
the giound-uatei iinestigation of Essex Comity made by the I . S. 
Geological Survey in cooperation \\ ith the New Jersej' State Department 
of Conservation and Economic Development, Division of Water Policv 
and Supply. Ehe work was under the general supervision of Allen SInnott, 
formerly District Geologist. 

L O C A T I O N A N D E X T E N T O F AREA 
Essex County is located in northeastern .New Jersey between longitudes 

74°05 'Wand 74°25'W, and latitudes 40°40'N and 4()°55'N. It is hounde.l 
on the north by Passaic Couiitv; on the cast b\' Bergen County, Hudson 
County, and Newark Bay; on the south by Cnion County and on the 
west by Morris County (fig. 1). The count) is 127.44 scpiare miles in 
area. Newark is the county seat, (^ther inajoi' communities include 
Orange, East Orange, South Orange, West Orange, Irvington, Belleville, 
Nutley, Montclair, and ]?loomfield. 

pREVioi's IN\T:STI ( ;AEIONS 
1 he geology of Essex County is described in detail by Darton and 

others (1908) in the Passaic folio. Salisbury (1894) discussed the 
surficial geology of the county as part of a regional investigation. Rogers 
and others (1951) described the engineering characteristics of tiie soils 
and glacial deposits in the county, (irouiid-water conditions in the extreme 
southwestern part of the county were described by Ihompson (19,^2). 
Herpers and Barksdale (1951) discussed ground-water conditions in tlie 
Newark area. 

A C K N O W E E D C i M E N r s 
'Ehe author wishes to thank the numerous well driljeis, State, muinVip;il, 

aii<l industrial officials and private iiuhviduals who suiiplicd <lata on vvhicii 
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of wells tiiat were furnished f|-om the files of the New jersey Bureau 
of Gcolog)' and Fopography. I he cooiieiation of those who permitted 
use of their wells tor water-level observation, collection of vvafcj sam|ile^. 
and pumping tests is gratefully acknow le(i,;ed. Most of the well iji 
ventory for tliis ie|>ort was made by the late O. j , Coskery ot the l . S. 
Geological Suivev'. i 



G E O G R A P H Y 

T O P O ( ^ , R A P H \ ' 

Essex County is situated entirely on the 'J'riassic lowlands of the 

Piedmont Province, one of six physiographic provinces included in the 

Appalachian Highland physiographic division. The province consists pri­

marily of lowland and gently rolling hills above which rise the ridges of 

the Watchung Mountains. Altitudes in Essex County range from sea 

level in the southeastern part of the county to 650 feet along the ridges 

of the Watchung Mountains. The escarpment of the First Watchung 

Mountain, trending from northeast to southwest across the middle part 

of the county, rises 400 feet above the gently rolling plain to the east; 

the breadth of the First and Second Watchung Mountains varies from 

1 to 2 miles. The major streams draining Essex county are the Passaic, 

Rahway, and Elizabeth Rivers. 

C L I M A T E 

The climate of Essex County, like that of much of New Jersey, is 

mainly continental because of the predominance of winds from the con­

tinental interior. The prevailing wind is from the northwest from 

October to April and from the southwest for the remaining months. 

As a consequence, winter weather is controlled by cold continental air 

masses and summer by tropical air masses. Precipitation in the county 

averages more than 48 inches annually, and is commonly well distributed 

throughout the year. Part of the precipitation is received from stoiiiis 

which cross the Great Lakes region and pass down the St. Lawrence 

Valley. However, the heaviest general rains are produced by coastal 

storms of tropical origin. The centers of these storms usually pass some 

distance offshore, with rainfall heaviest and winds strongest near their 

center ( U . 8. Department of Agriculture, page 1010, 1941). 'Fhe average 

January temperature for the eastern part of the county is 39° F and 

that of the western part of the county about 28°F. Average tem­

peratures in July range from about 74° F in the eastern part of the 

county to about 72°F in the western part of the county. 

P O P U L A T I O N A N D E C O N O M Y 

Compared with the other counties in New Jersey, Essex County rank-, 

only nineteenth in area, but ranks first in population as of the I960 

census. The population increased from 90"̂  949 in 1950 to 923,545 in 

1960—an increase of 1.9 percent; less than in any preceding 10 year 

period since 1900, except for 1930-40. 

Figure J.—Mop of New Jersey showing fhe locofion qf Essex County. 
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I',>puln1v>n oi Essex Ccjimly l<JOO-fiO 

1900 .^^•^."^•^ 
101,) 512,886 

1920 652,089 

1930 «33,513 

1940 8-^7,.340 

1950 905,949 

1960 92.1,545 

Nearly 90 percent of the county's population is locate.l in the 71.5 square 
„,iles'(55.6 percent of total area) east of the Watchung Mountains. 

The economy of Essex Countv is primarily industrial. The principal 
manufactured products include food pro.lucts, electrical goods and ma-
ehinery, chemicals, machinery (excluding electrical machinery), fabricated 
nietal'products, and apparel. In I960, only about 5 percent of the total 
lan.l area of the county w.is utilized as farmland. 

G E O L O G Y 

I N T R O D U C T I O N 
The Brunswick Formation and Watchung Basalt of the Newark Group 

of Late Triassic age underlie all of Essex County. The Brunswick 
Formation is dominantly shale and sandstone, but also includes minor 
amounts of conglomerate. The Watchung Basalt consists of three ex­
tensive sequences of lava flows intercalated with the shale and sandstone 
of the Brunswick Formation. The generalized bedrock geologic map 
(fig. 2) shows the areal extent of the rocks of Triassic age underlying 
Essex County. Overlying the rocks of the Newark Group are uncon­
solidated clay, sand, and gravel deposited during the Pleistocene and Recent 
Epochs. Pleistocene deposits are the most widespread and are found 
throughout the county. Deposits of Recent age are confined to the present-
day stream valleys. Figure 3 shows the general distribution of the un­
consolidated Pleistocene deposits. 

Parts of Fairfield and Millburn Townships and Newark are underlain 
by valleys cut (fig. 3) in bedrock by streams that drained the area before 
(he last glaciation. The valley were subsequently filled in and buried by 
glacial debris and have little present-day surface expression. 

D I S T R I B U T I O N A N D L I T H O L O G Y O F R O C K U N I T S 

C o n s o l i d a t e d R o c k s 

Rocks of the Brunswick Formation, the uppermost unit of the Newark 
Group, underlie most of Essex County. The formation consists dom­
inantly of interbedded brown, reddish-brown, and gray shale, sandy shale, 
sandstone, and some conglomerate. Three sheets of gray to black basalt 
are intercalated with sandstone and shale beds of the Brunswick Forma­
tion. The total thickness of the Brunswick Formation is not known, 
but probably exceeds 6,000 feet (Kttmmel 1940, p. r02) . 

In the southern part of the county east of the Watchung Mountains, 
the Brunswick Formation is predominantly a soft red shale. These rocks 
become coarser grained toward the north. In the northern part of the 
county the rocks are mostly .sandstone and some interbedded shale; 
conglomerate is found in the extreme northern part of the county. This 
change from soft, easily weathered, shale to more resistant sandstone is 
leflected in the change of topography from the rather flat low-lying plain 
with few hills in southern Newark to hills of low relief in the northern 
part of the county. 

Between First and Second Watchung Mountains, the Brunswick For­
mation is dominantly sandstone. West of Second Watchung Mountain, 
the formation is covered with thick deposits of unconsolidated sediments 
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of glacial origin ai.,1 few outcrops can be found. .As indicated from 
records of wells drilled in this area, the rocks are mainly shale and some 
interbedded sandstone. 

Ewo prominent ridges. First and Second Watchung Mountains, extend 
from northeast to southwest across the county (fig. 2 ) . Fhese are the 
(wo lowest sequences of basalt Hows of the Watchung Basalt. The third, 
uppermost, sequence of Hows is represented by Ricker Hill in Livingston 
Eownship. Fhese basalt sheets were formed by lava which was extruded 

at three different times during the accumulation of the sedimentary rocks 
of the formation. Each of these sheets is made up of several lava flows. 
Sconaceous zones occur at the top of many of the individual flows. In 
some places, thin beds of shale occur between successive flows. The lower 
part of the Watchung Basalt, which comprises First Watchung Mountain, 
is from 600 to 650 feet thick; the Watchung Basalt in Second Watchung 
Mountain varies from 750 to 900 feet in thickness; the uppermost 
AVatchuiig Basalt ranges from 225 to 350 feet in thickness (Darton and 
others, 1908, p. 10). 

First and Second Watchung Mountains arc parallel, and in places have 
double-crested ridges reflecting the presence of interbedded sedimentary 
rocks; the ridges generally rise between 300 and 400 feet above the 
adjacent country. 'Fhe trend of the ridges reflect the general strike of the 
sedimentary rocks of the Brunswick Formation. The beds dip about 
iO degrees toward the northwest. 

Pleistocene and Recent Deposits 
I'ncoii.solidated sediments deposited by glaciers or by glacial meltwater 

during the Pleistocene I^poch cover most areas of Essex County. These 
deposits can be divided roughly into several types. Unstratified drift 
called till or ground moraine is a heterogeneous mixture of clay, silt, sand, 
gravel, cobbles, and boulders which was deposited by the ice. Unstratified 
drift that has accumulated in a ridgelike <leposit along the margin of a 
glacier is called an end moraine. Stratified drift is deposited by glacial 
meltwater in sticams (glaciofluvial deposits) and lakes (glaciolacustrine 
deposits). Glaciofluvial deposits are generally stratified sand, and sand 
and gravel, and glaciolacustrine deposits are usually bedded or laminated 
silt and clay. I'igure 3 is a map showing the generalized distiibution of 
the Pleistocene deposits in Essex County. 

Streams and rivers draining the Essex County area before the last 
glaciation cut deep valleys into the Triassic rocks (fig. 3 ) . Fhese valleys 
were subse()uently buried by glacial debris, and the thickness of the glacial 
deposits is largely controlled bv the underlying bedrock topography. Fhe 

altitude of the floor of the buried bedrock valley under the Newark 
area is as much as 280 feet below sea level (fig. 4 ) , and the glacial 
drift is as much as 300 feet thick. In the southwestern corner of Essex 
County in Millburn Township, the altitude of the valley floor is 17 feet 
.ibove sea level and the drift averages 150 feet in thickness. In the 
northwestern part of the county in Fairfield Township, the floor of the 
valley is as much as 35 feet below sea level and the drift has a maximum 
thickness of about 200 feet. In the areas betv\'een the valleys, where the 
bedrock surface is high, the drift ranges from 0 to 70 feet thick. 

East of the W^atchung Mountains and west of the buried valley under 
the Newark area, the glacial deposits consist dominantly of till. The 
valley under the Newark area, however, is filled largely with stratified 
drift and interbedded lenses of till. In the central and southern part of 
Newark the main valley (fig. 4) is filled with as much as 200 feet of 
lacustrine clay and sandy clay, which is overlain by 50 to 100 feet of 
other stratified or unstratified glacial drift. In the northern part of 
Newark, where the valley (fig. 4) parallels the Pa.ssaic River, the valley 
contains several deposits of sand and gravel interbedded with clay and 
till. The sand and gravel ranges from 1 to 19 feet in thickness and is 
encountered mostly at depths of less than 50 feet and depths of more 
than 220 feet below land surface. 

The present-day valley between First and Second Watchung Mountains 
is underlain by approximately 100 feet of stratified drift in both Cedar 
Grove in the north and Millburn 'Eownship in the .south. Fhe.se deposits 
consist mostly of stratified sand and gravel. 'Fheir maximum thickness 
appears to occur under that part of the valley west of the Rahway and 
Peckman Rivers; east of the rivers, the bedrock surface is shallow (30 
to 50 feet below the valley floor), and the uncon.solidated deposits are 
thin. There are not enough data to define the thickness and character of 
fhe subsurface glacial deposits in the valley in Verona and most of West 
Orange. 

West of Second Watchung Mountain, the stratigraphy of the glacial 
deposits is moderately complex, especially in the buried valleys. The drift 
in the main buried valley in Livingston and Millburn Fownships (fig. 3) 
has a maximum thickness of about 170 feet and consists of interbedded 
sand, sand and gravel, clay and till. Thicknesses of sand and gravel out-
wash range from 20 to 80 feet. Farther north, in north-western Fair­
field, the main buried valley (fig. 3) is filled with as much as 200 feet 
of drift consisting almost exclusively of 140 to 170 feet of laminated silt 
and clay underlain 6y 10 to 30 feet of till. Deposits of fine- to medium-
grained sand ranging in thickness from 0 to 20 feet occur on the -iiirf-KV 
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T h e tributary buned valleys in Fairfield Township (fig. 3) contain from 
30 to 50 feet of silty sand, sand, and gravel overlain by clay and till 
lea the confluence with the main buried valley. Where the bedrock 

surface is high, between buried valleys, the glacial deposits consist dom-
n nt of tiU. However, some stratified sand and grave are found m 

the subsurface in eastern Roseland and Essex Fells which do not occur 

as valley-fill deposits. i „ 
Unconsolidated sediments of Recent age are confined to - e a s adjacent 

to present-day streams. These deposits consist of clay, silt, and fine sand 

with gravel. (Rogers and others, 1957, p. 7 ) . 

G R O U N D - W A T E R H Y D R O L O G Y 

I N T R O D U C T I O N 

Ground water is derived from that part of precipitation that does not 
run ofl the surface of the land to streams or return to the atmosphere 
through evaporation and transpiration. Factors which determine the amount 
of water that infiltrates to the ground-water reservoir include (1) the 
porosity and permeability of the surficial material, (2) the slope of the 
land, (3) the amount and kind of natural and artificial cover, and 
(4) the intensity and amount of precipitation. 

The permeability of a rock, or its ability to transmit water, depends 
on its porosity, that is, on the number and size of the interstices and on 
the extent to which the interstices are interconnected. The porosity of 
a rock, in turn, depends largely on : "the shape and arrangement of its 
constituent particles, the degree of assortment of its particles, the cementa­
tion and compacting to which it has been subjected since its deposition, 
the removal of mineral matter through solution by percolating waters, 
and the fracturing of the rock, resulting in joints and other openings" 
(Meinzer, 1923, p. 3 ) . Porosity is expressed quantitatively as the ratio 
between the volume of void to the total volume of the rock, that is, 
as the percentage of the total volume of rock occupied by interstices. 

On the basis of the type of openings in which ground water may occur, 
the geologic formations in Essex County may be divided into two groups: 
(1) consolidated rocks of Triassic age, and (2) unconsolidated sediments 
of Pleistocene age. 

The primary pore spaces in consolidated rocks of the Brunswick Forma­
tion in Essex County are commonly so small that an insignificant quantity 
of water, if any, moves through them under the natural hydraulic 
gradients or those established by pumping. However, a joint and fracture 
system that has developed in the consolidated rocks provides secondary 
porosity and it is largely in and through these openings that the storage 
and movement of ground water takes place. In addition, vesicles and 
scoriaceous zones in the basalt add to the porosity in these rocks. Limited 
interconnected void space occurs in sandstone beds where cementing ma­
terial is lacking. The volume of all of these openings constitute only a 
very small percentage of the total volume of the Brunswick Formation 
and, consequently, their capacity to store and transmit water is limited. 

In unconsolidated sediments, water occurs in the pore spaces between 
the constituent grains. The capacity of unconsolidated sand and gravel 
deposits to store and transmit water is commonly much greater than that 
of the consolidated rocks. The reason for this is that the rnt-in of tV.<. 
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volume of void to the total volume of unconsolidated sediment is con­
siderably greater than the ratio of the volume of fracture openings to 
the total volume of rock. 'Fhe interstitial openings in clays and silts 
are so .small, however, that they restrict the movement of water, even 
though the percentage of void space may be great. 

W A T E R - B E A R I N G PROPER 'F IES O F 
M A J O R CiEOLOGIC UNI 'FS 

Conso l i da t ed R o c k s 

Rocks of the Brunswick Formation are the main source of ground water 
in Essex County. The shales and sandstones are generally capable of 
sustaining moderate to large yields to wells. 'Fhe Watchung basalt com­
monly is capable of yielding only small to moderate quantities of water. 

Water in these rocks occurs under both unconfined and confined condi­
tions. Unconfined ground water occurs mainly in the upland areas where 
overlying unconsolidated deposits are thin or absent. Confined and semi-
confined ground water conditions exist in lowland areas in Newark, parts 
of Fairfield, and along the Passaic River where clay beds in the un­
consolidated Quaternary deposits mantle the underlying rocks. Wherever 
such confinement occurs, water beneath the relatively impermeable con­
fining layers is commonly under artesian pressure. In many areas, such 
as parts of Fairfield and in the northern part of the county, water in 
wells tapping the confined aquifers will rise above the top of the aquifer 
and sometimes near or above land surface. In areas subjected to heavy 
pumping, such as the Newark area and western Millburn 'Eownship, the 
artesian pressure may be considerably reduced. Parts of the confined 
aquifer may even become dewatercd as has happened in part of Newark, 
in which case the water remaining in the aquifer is no longer confined. 

Confined ground water is also encountered in the shales and sandstone 
directly beneath the basalt flows in the western part of the county down-
dip from the outcrop area. Confined or semiconfined ground-water con­
ditions may occur in some areas because of differences in permeability 
within the rock layers resulting from variations in fracturing or weathering 
or a combination of both. 

Some of the various systems of joints and fractures in the consolidated 
rocks intersect so that water can move vertically as well as horizontally 
and zones of high secondary porosity are then interconnected. Most wells 
tapping these rocks draw water from more than one water-bearing zone. 
However, these zones in the Brunswick Formation have not yet been 
accuratelv' defined. Fhey are certainly within the first 600 feet below 
land surface, and foi most practical purposes are probably within the 
r^y<t 4 0 0 i r r t T h - h - . ^ „ . , , 1.„.;.,,r . . v l l . .'n -I-,. 1>. .• 1 T' ,:, :., 
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Essex County are for the most part between 300 and 400 feet deep. 
Nevertheless, the lack of any precise known boundaries makes it difficult 
to determine the optimum depth to which a well should be drilled in any 
given location. Al.so it is impossible to predict the yield of a proposed 
well except in very general terms based on the average yield of other 
wells in the area. 

'Evvo pumping tests, both at the same locality, were conducted by the 
U. S. Geological Survey in January 1949 on wells tapping the Brunswick 
Formation in Essex County. The wells (owned by P. Ballantine and 
Sons, Newark), shown on figure 5, were selected to provide the best 
possible spread of observation wells in as many directions as possible. 
As the results of the tests have been reported by Herpers and Barksdale 
(1951, p. 28-31) they will be only summarized here. 

In the first test, the centrally located well I-1 was pumped and water 
levels were ob.served in the .seven surrounding wells indicated on figure 5. 
Well 11-9 was pumped during the second test and the same wells were 
used to observe water levels. In both tests, observation wells lying along 
the strike of the Brunswick Formation with respect to the pumping well 
showed the greatest drawdown. When well I-l was pumped, there was 
a prompt and distinct decline of the water level in observation well II-8. 
When well 11-9 was pumped, the water level in observation well 11-10 
responded promptly and distinctly. No significant response was seen in 
observation wells aligned in directions other than along the strike during 
either test. 

In these tests, as well as in several others conducted, it is invariably 
noted that aquifers in the sedimentary rocks of Triassic age of northern 
New Jersey are anisotropic, that is, they do not transmit water equally 
in all directions (Vecchioli, 1967). The greatest drawdowns are observed 
in those wells aligned along the strike of the sedimentary layers with 
respect to the pumping well. I 'he least amount of drawdown is observed 
in observation wells that are located transverse to the strike. These 
observations have been interpreted to indicate that water moves more 
readily along joints and fractures which strike parallel to the strike of 
the bedding than along joints and fractures which strike in other directions. 
It is u.seful, when planning future well locations, to know the direction 
in which wells will interfere most with each other and with existing 
wells. In general, wells should be spaced far apart along the direction 
of strike (approximately N 30° E for most of Essex County) because 
it is in this direction that the greatest interference occurs. They may be 
placed closer together perpendicular to the strike since interference is 
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f igure 5.—Locofion of wells of plants of P. Ballantine and Sons, Newark, 

N. J., used during pumping tests in January 1949 (after Herpers and 

Barksdale, 1951. fig. 3, p. 30). 

Well "V'ield and Specific Capacity 

Yields of 35 large diameter public-supply, industrial, and commercial 
wells tapping the Brunswick Formation range from 35 to 820 gpm 
(gallons per minute) (Table 2) and average 364 gpm. The distribution 
of the yields is as follows: 

No. of 
Yields u'ells 

0-150 

151-300 

301-500 

> 5 0 0 

4 

12 

12 

7 

Depths of the same wells in the Brunswick Formation range from 115 
to 856 feet; the average depth is 381 feet. Specific capacities of the 35 
wells range from 0.21 to 70.00 gpm per foot of drawdown and average 
11.07 gpm per foot of drawdown. 

Wells tapping the Watchung Basalt commonly produce small to mod­
erate quantities of water. Yields of 26 wells range from 7 to 400 gpm 
(Fable 2) and average 116 gpm. The distribution of the yields is as 
follows: 

No. of 
Yields uells 

0-100 

100-199 

200-300 

>300 

15 

5 

5 

1 

Specific capacities of wells in the basalt range from 0.05 to 5.66 gpm 
per foot of drawdown and average 1.74 gpm per foot of drawdown. 
Several moderate to high yielding public supply and industrial wells have 
been developed in the Essex Fells-West Caldwell-Fairfield area. These 
higher yields may be the result of increased fracturing of the basalt 
"hich has been slightly folded in this area. 

Figures 6, 7, and 8 are specific capacity cumulative frequency distribution 
graphs for wells in the Brunswick Formation in Essex County. In figure 
6, specific capacities are grouped on the basis of well depth. Wells drilled 
between 300 and 399 feet deep appear to have consistently higher specific 
capacities than wells of other depths (fig. 6 ) . 'Fhis relationship suggests 
that the best water-bearing zones in the Brunswick Formation w\\\ h<-
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Figure 6.—Cumulative frequency distribution of specific capacities of wells 

penetrating tfie Brunswick Formofion grouped according to depth. 

encountered between depths of 300 and 400 feet and that significantly 
greater quantities of water generally will not be obtained by drilling 
below 400 feet. The specific capacities of wells grouped according to 
geographic area are shown in figure 7. Fhese areas divide Essex County 
into three strips which are approximately parallel to the strike of the 
Brunswick Formation. The eastern strip is further divided into a northern 
part covering Belleville, Bloomfield, Glen Ridge, and Nutley, and a 
southern part covering East Orange, Irvington, and Newark. From this 
graph it readily can be seen that wells in Maplewood, Montclair, Orange, 
South Orange, and West Orange, have generally higher specific capacities 
than wells in other parts of E.s.sex County. The wells in these com­
munities are located in the area immediately east of First Watchung 
Mountain. In figure 8, specific capacities are related to well diameter. 
As should be expected, larger diameter wells have higher specific capacities. 

Quality of Water 
Except for hardness-forming constituents and local salt-water con­

tamination, water from the Tria.ssic rocks commonly does not contain 
objectional concentrations of any chemical constituents throughout most 
of the county (Table 3 ) . The hardness of water ranges from 104 ppm 
(parts per million) to 273 ppm. In the Newark area, salt-water con­
tamination has seriously impaired the quality of ground water and chloride 
concentration are as high as 1,900 ppm. 

Ground water has high chloride concentrations in areas of relatively 
heavy pumpage in eastern Newark adjacent to Newark Bay and the 
Passaic River. By 1900, water levels in these areas, notably in the .south­
eastern section, were considerably below sea level (fig. 9 ) . 'Fhe major 
pattern of ground-water development had changed slightly by 1960. More 
significant however is the extent to which water levels had been lowered 
below sea level and the incerase in the size of the area affected by 1960 
(fig. 10). Heavy ground-water withdrawals have lowered the general 
water level in these areas (fig. 10), reversing the natural gradient between 
the ground- and surface-water bodies, and have induced a flow of salt 
Water from the river and bay into the underlying water-bearing forma­
tions A water sample collected in 1879 from a well owned by the 
Celluloid Works, located in this part of Newark, contained only 6.2 ppm 
chloride. In 1948, water v̂ •ith 1,900 ppm chloride was collected from a 
well in the same area owned by P. Ballantine and Sons. A probable con­
tributing factor in salt-water intrusion is the dredging of ship canals in 
Newark Bay and the Passaic River. In deepening these canals, semi-
pervious Recent and Pleistocene sediments were removed which had acted 
as an imperfect barrier to the infilti •'f''-'" ••' "'"^ • ' 
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ngure 8.—Cumulative frequency disfributior\ of specific capacities of wells 
penetrating the Brunswick Formation orounf^d nrrf>rdinn fn ^^^oll ^Jr^^^ntn^ 
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Salt-water contairiinatioii of the Uiimswick Formation in the Newark 
.irea has been investigated by Herpers and Harksdale (1951). Their study 
was based on analyses of water samples rolleeted in 1942 by the city of 
Newark. More recent analyses suggest there has been additional en­
croachment of saline water since 1942 throughout the problem area. In 
1942, water from the Wilbur Driver Company's well No. 2 along the 
Passaic River in northern Newark contained 72 ppm chloride. In 1961, 
water from this same well contained 3.30 ppm chloride. Water from a 
well drilled by Mutual Benefit Life Insurance Company, 520 Broad 
.Street, in 1965 contained 1,145 ppm chloride. Samples collected from 
other wells in this area contained less than 500 ppm chloride in 1942. 

Pleistocene Deposits 

Uncon.solidated sediments of Pleistocene age mantle the bedrock through­
out much of Essex County (fig. 3 ) . They consist of clay, silt, sand, 
gravel, and boulders and can be divided into two general categories— 
stratified drift and unstratified drift, (^nly sand and gravel aquifers in 
stratified drift deposits contain sufficient quantities of water to warrant 
discussion of their water-bearing properties. 

Water in the stratified drift occurs under both unconfined (water table) 
and confined (artesian) conditions. L'nconfined ground water occurs where 
sand and gravel deposits are not covered by clay, silt, or glacial till and 
are exposed at the surface. The distribution of these deposits is shown 
on figure 3. For the most part however, these sand and gravel deposits 
do not yield large quantities of water as they are commonly less than 
20 feet thick and are not areally extensive. The unconfined aquifers are 
recharged directly from precipitation on the outcrop area. Confined and 
semiconfined ground water occurs where sand and gravel deposits have 
been covered by lake clay or silt, or by glacial till. These deposits are 
largely confined to the buried valley so they are not visible on the surface 
and their regional extent and distribution are therefore not readily ap­
parent. The confined and semiconfined aquifers are recharged by leakage 
through overlying confiiu'ng beds and by precipitation falling on outcrop 
areas outside Essex County. Some recharge may also be derived from 
the underlying and adjacent Br\inswick Formation. 

The most productive artesian and semi-artesian a(iuifers in the stratified 
drift in Essex County occur as valley fill in stream valleys that were cut 
in the bedrock before the last glaciation. Consequently the size, shape, 
and distribution of the aquifers conform to the size, shape, and distribution 
of the bedrock valleys. The bedrock valley underlying the Newark area 
(shown on fig. 4) is filled with till ami clay, and contains only minor 
amounts of water-bearing sand. Extensive subsurface exploration in western 
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Essex and eastern Morris Counties has demonstrated that the valley-fill 
aquifers in Essex County are part of an extensive valley-fill aquifer system 
underlying much of these two counties (Vecchioli and others, 1968). 
Figure 11 shows the known distribution of valley-fill aquifers in western 
Essex County. 

The most highly developed part of the valley-fill aqviifer system is in 
western Millburn and southwestern Livingston. Four well fields tapping 
the Pleistocene sand and gravel are located in an area of less than 4 square 
miles. During 1965 an average of 13.6 mgd (million gallons per day) 
was pumped from these fields. Such continued heavy development has, 
naturally, lowered water levels in the aquifer. In 1925, the depth to 
water in the Canoe Brook well field of Commonwealth Water Company 
was about 30 feet below land surface. By 1965, the average depth to 
water in the same field had dropped to 83.5 feet below land surface. 

Figure 12 shows the annual mean depth to water in the Commonwealth 
Water Company's Canoe Brook well field for the 20-year period 1947 
to 1966. The water level has declined almost continuously since 1947. 
This is due in large part to increased demands placed on the adjacent 
Canoe Brook well fields of the Commonwealth Water Co. and East 
Orange Water Dept. for most of the period 1947 to 1961. Common­
wealth Water Company's Passaic River well field was put into service 
in 1956 and although the demands on their Canoe Brook field were 
lessened, the combined pumpage (not shown) continued to increase. How­
ever, in spite of the fact that from 1961 to 1966 pumpage from the 
Commonwealth and East Orange Canoe Brook fields decreased, the water 
level in the Commonwealth Canoe Brook field continued to decline (fig. 
12). Several factors probably have caused this continuing lowering of 
water level. The Passaic River well field taps the same aquifer and 
withdrawals there have undoubtedly had some effect on area water levels. 
In addition. Commonwealth's Canoe Brook well field area has had below 
average rainfall for 12 of the 13 years since 1953 with a consequent 
reduction in the amount of available recharge. The reduction in recharge 
together with increased demands during extended dry periods, especially 
from 1961 to 1966, have contributed to the steady decline of the water 
level in the aquifer. 

Aquifer tests on the stratified drift deposits have been conducted by the 
U. S. Geological Survey at two localities in Essex County and at several 
places in Morris County. The reliability of the results of these tests 
are questionable for the following reasons: ( I ) the aquifers are not 
areally extensive; (2) it is impossible to control or eliminate outside 
interference; (^) ^̂  ; - i t ' ' ' • 
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A q u i f e r nome ; 

Qjd, Stratified diiti 
TRb, Brunswick Formation 
TRwb, Wolchung Baiall 

TABU 2 . - R E C O R D S OF SELECTED WEILS IN ESSEX COUNTY, N . J . - C o n t i n u a d 

Well 

J 

^^ 

2 ^ 

'>)^ 

^M 

1 

2 

:i 

4 

.S 

1 

2 

:i 

•1 

'' 

H 

III 

O w n e r or Jenan l 

M i . S i . D o m i i i i c A c a d . 

t ^ u h - T e x , I n c . 

R i t h - T c x . iMC. 

Hr i i i de l l G o a l Da i r y 

Board of t^reeholders 

C o l o i i i a i Life- Ins. C o . 

M i c l i a e l S le i n & C o . 

r . H . T a y l o r & Sons, I n c . 

Food Pair S l o r t s , I n c . 

New M u n n Ap is 

Uorougl i o f Essex TeUs 

Borough o f Essex Fe l ls 

Borough o f Essex Fe l ls 

Bo lo i ig l i of Essex Fe l ls 

Boioi i j^h of Essex t e l l s 

B inough o f Essex 1-ells 

Borough o f Essex Fe l ls 

A . Howard 

1 . S ieat i is . I n c . 

l.ssex 1 e l ls ( i i u i lUy ( lut> 

Or i l ler 

Burrows W e l l D r i l l i n g C o . 

Burrows W e l l D r i l l i n g C o . 

A l g e l e r Bros, 

Rmh iand W e l l D r i l l i n g ( o . 

A n e s i a n W e l l & Equ ip . t : o . 

Paik l lurs l W e l l & Pump C o . 

Hl i i iows W e l l D r i l l i n g C o . 

Burrows W e l l D r i l l i n g C o . 

R inbrand W e l l D r i l l i n g C o . 

A i l e s i a n W e l l * Equ ip . C o . 

A r l es ian W e l l & F q u i p . C o . 

A n e s i a n W e l l & Equ ip . c;o. 

A r tes ian W e l l & t ^ i n p . C o . 

A i i l e n e a n Water f . o . 

H . A . K i e f f c r 

H. A . K l e f l e l 

D o t e 
Drilled 

8 - 4 - 5 1 

1 1 - S-S2 

C-24-S8 

12- 3-.'i7 

5 10-4'J 

6 - J - 4 a 

June, VJhh 

19fiU 

(MO-sr> 

2 - 2 8 - 4 2 

M a r c h , I9.S9 

10 18-41 

l i - H - 4 ( ; 

be p i . V .H l 

1 <.»;),i 

1929 

4-15- . ' , ( ; 

l'.l')'J 

tf-lfi-,')l. 

AHi-
ludm 

a b o v e 
m e a n 
M O 

level 
(h) 

420 

2.'S0 

250 

---

- - -

ISO 

180 

1911 

180 

- - -

24,1 

2H0 

28,'. 

.110 

:i4,'i 

;i2.'i 

22.S 

---

- - -

,soo 

To la l 
d e p t h 
d r i l l e d 
b e l o w 

l a n d sur­
face I I I ) 

D i a m ­
eter o f 

well 
f inches) 

D e p t h 
to 

wh i ch 
we l f 

is 
cosed 

CALDWELL BOROUGH 

876 100 

CEDAR GROVE T O W N S H I P 

300 

105 

no 

. 2 5 

6 

6 

0 

6 

97 

89 

28 

117 

EAST ORANGE ( C I T Y ) 

,1.S7 

150 

254 

210 

200 

10 

8 

8 

8 

8 

34 

45 

31 

44 

39 

ESSEX FELLS BOROUGH 

423 

92 

93 

304 

97 

-'i(.5 

295 

250 

191, 

300 

10 

17 

10 

10 

24 

I t ; 

1(1 

8 

0 

c 

8 

110 

in 

72 

85 

4.5 

I i 8 - H l 

1.5 

92 

100 

38 

Screen 
sett ing 

m 

none 

none 

7 5 - 9 9 

none 

none 

llOUf 

none 

\io\ic 

none 

none 

none 

t . l -HH 

7'J-!*'J 

• i : i - t iH 

HI -97 

UvUlf 

none 

none 

nofii.' 

Aqu i f e r 

TUb 

TRwb 

Osd 

TRwb 

•mwb 

1Hb 

TRb 

TRb 

TOh 

TRb 

I R w b 

Osd 

Osd 

TRwb 

Osd 

n iwb 

TRwb 

IKwb 

IRwb 

IRivb 

Sfol ic 
l eve l 

b e l o w 
l a n d 

surface 
f f ee t ) 

47 

43 

(i 

70 

20 

75 

38 

24 

20 

+ H 

13 

+ 3 

10 

ID 

-19 

8 

72 

t.3 

7 

V ie fd 
( g p m ) 

25 

I I 

80 

I I I 

198 

323 

50 

100 

---

HO 

300 

457 

4111 

2:>0 

027 

M t ; 

4O0 

31) 

40 

55 

1 Draw­

d o w n 

III) 

---

58 

32 

84 

.15 

93 

25 

122 

21 

bU 

108 

.5.5 

511 

1 M 

45 

151 

92 

54 

4.1 

l i lH 

Speci f ic 
capac i t y 

( g p m I I ) 

. 18 

2 . 5 

. 1 i 

5 , o i l 

3 .17 

2. 0 

1. .11 

1.33 

2 . 8 

K .31 

8, 2 

2. 19 

13.9 

.97 

4 35 

. 5 0 

. 93 

. 5 0 

Remarks 

O . VV. 1 

O . W . 2 

O . W . 8 

O . W . 14 

O . W , 7 

O . W . 9 

O . W . l A 

O . W . ( , 

<1. W . 5 

^ U - ^ I T T H K 3 / V ) < U ? J > Or . / 7 t -
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Aqu i fe r name : 
Q s d , St ra t i f ied d r i f t 
TRb, Brunswick Fo rma t ion 

TRwb, W a t c h u n g Basalt 

T A B I E 3 . - R E C O R D S O F SELECTED W C L t S I N ESSEX C O U N T Y , N . J . - C o n t i n o e d Remarks: 
O .W. , O w n e r s we l l number 

^^=> 

Owner or Tenant 

5-44 
I 

! • I 

I J i i t l e l d BoFoilgh 

l u p u b l i e T o o l g, M f g . C o . 

( uti iss W i i g b i 1 o i p , 

1 a i i f l e l d Bo iong l i 

l a i i f i e l d Bo iough 

De VVltl Rubbei M f g . C o , 

( .u f l iss W r i g l u C o t p , 

l i id i is i ry Puh l i cano i i s 

W i l l i a i i i s o i i & C o . . I n c . 

G iee i i BnHik C o i i m r y C l u b 

5 , Meade Isotin 

C:hiele Produels C o . 

[e/-eni Meniotial Home 

Kles D i n e i . I n c . 

A n i e i i e a n Suites 

O l y m p i c Parli 

l i v i n g i o n S m e l l i n g & 

Re f i n i ng Works 

Jersey Plaslic & D ie 

Cas t ing C o . 

G a l l o Asphal t C o . 

l ' , i l iui i C o . 

Driller 

W. Beany 

A l g e i e r Bros. 

A n e s i a n W e l l & Equ ip , C o , 

H , A , K ie f fe r 

Burrows W e l l D r i l l i n g C o , 

A l g e i e r Bros, 

A n e s i a n W e l l & Equ ip . C o , 

A l g e i e r Bros, 

H A , K i e l f e i 

H , A , K i e f l e i 

W m , S i o i h o f f C o . , I n c . 

W m . s i o i h o f f C o . , I n c , 

Parkhnrs i W e l l & Pump C o , 

Parkh i i i s i W e l l & Pump C o , 

A . 1. < o i i u a l l y . I n c . 

W m . S i o i h o f f C o . , I n c , 

W n i , S i o i h o f f C o . , I n c . 

I . | . Bo l t 

pa i k l i i i i s l W e l l & Rump C i t . 

D o l e 
D r i l l e d 

19C2 

7-30-52 

1941 

12-26-53 

7- 9-64 

7-16-54 

4- 5-43 

9-15-54 

5 -15-53 

1958 

1 12 51 

1920 

5-19-52 

3-10-55 

7- 17-51 

1928 

.3-25-53 

A l l i -
l ude 

a b o v e 
m e a n 
sea 

l eve l 

m 

170 

170 

170 

167 

170 

175 

180 

190 

150 

no 

Tofo l 
d e p t h 

d r i l l e d 
b e l o w 

l a n d sur­
f ace ( f t ) 

D i a m ­

eter o f 

w e l l 

( inches) 

Dep th 

to 
wh ich 
w e l l 

is 

cased 

(HI 

FAIRFIELD HOUODGH 

66ii 10 

185 6 I 83 

350 I 10 I 85 

142 I 6 I 86 

490 10 

100 6 I 57 

6 I 74 

GLEN RIDGE BOROUGH 

liiO 6 22 

757 6 

I R V I N G T O N ( T O W N ) 

300 

20 1 

229 

10 

HI 

107 

80 

Screen 
set t ing 

HI) 
A q u i f e r 

Osd 

Osd 

-mwb 

TVb 

TOb 

TBb 

TFwb 

TRwb 

TBwb 

T R b & 

TRwb 

Tub 

TRb 

TRb 

TRb 

TRb 

IRb 

IRh 

l l i l i 

1Kb 

Sial ic 
leve l 

be low 

f o n d 

surface 

( fee l ) 

y i e l d 

( g p m ) 

D r a w ­

d o w n 

(III 

11 

20 

- 4 

2 

32 

15 

13 

350 

40 

155 

3« 

500 

25 

275 

15 

25 

30 

50 

78 

65 

126 

64 

13 

10 

55 

Specif ic 
c a p a c i l y 
( g p m 11} 

10. o i l 

. 91) 

,1. 1 

. 94 

1,57 

5 ,38 

Remarks 

O, W, 1 

0,VV. I 
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Aquifer name: 
Osd, Stratified drift 
TRb, Brunswick Formation 
TRwb, Watchung Basalt 

TABLf 3.-RECOR0S OF SELECTED W I L I S I N ESSEX COUNTY, N . J . - C o n t i n u e d Remarks; 
O.W., Owners well number 

43 

Well 

l=f 

2>|^ 

3 

4 

5 

6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Owner or Tenant 

Rapt & Ruden 

Bond's Ice Cream, Inc. 

Town of Montclair 

Hahne & C o . 

M. Quadrel 

Montclair Auto Mlilit Man 

Aluminum Finishing Co . 

Wilbur B. Driver Co . 

Pitiiburgh Plate Glass Co . 

Mc Evoy Coui i Apar tmenu 

Columbia Theaters, Inc. 

Pabsl Slewing C o . , Inc . 

Pabjl Slewing C o . , Inc. 

Newark Milk & Cream C o . 

Continental Ins. Co . 

Newark Center Corp. 

Kolkei Chemica l Works 

Kolkei Chemica l Works 

Eureka Construction C o . 

P Ballenline & Sons 

Driffer 

1 

Paikhursl Well & Pump Co. 

Parkhurst Well & Pump Co. 

Parkhuisl Well& Pump Co. 

Burrows Well Drilling C o . 

Rinbrand Well Drilling Co. 

) , Foster 

Rinbrand Well Drilling Co. 

Lauman & Co. 

Paikhuist Well & Pump C o . 

W m . S to tho f fCo . , Inc . 

Artesian Well i Equip. Co. 

Artesian Well & Equip. Co . 

Binbtand Well Diil l ing C o . 

S. P. DAIessio 

Garden State 

Arlesian Well 4 Pump Co. 

Wm. S to tho f fCo . , Inc. 

Wm. S to thof fCo . , Inc. 

Rinbrand Well Diilling Co . 

Dale 
Orilfed 

4 -29 -48 

3-10-50 

1966 

8- 9-49 

lune, 1955 

1-10-50 

7 -20 -53 

7- 2-53 

1940 

Oc t . 1939 

6- 9-53 

3-14 49 

7-17-50 

Feb. 1949 

July 1965 

2 -18-55 

12-11-51 

4 -27 -49 

1-23-59 

1937 

Ahi-
ludm 

above 
mean 
f a 

level 
Ih ) 

360 

510 

280 

260 

50 

15 

12 

200 

190 

185 

25 

- - -

12 

8 

10 

12 

Tolot 
depth 
drilled 
below 

land sur-
lace III) 

Diam­
eter of 

well 
finches) 

Depth 
to 

which 
welf 

is 
cased 

(ft) 

MONTCLAIR (TOWN) 

250 

167 

300 

350 

151 

200 

10 

8 

10 

8 

6 

6 

23 

21 

41 

31 

18 

16 

NEWARK (CITY) 

150 

400 

206 

312 

685 

687 

700 

300 

700 

802 

.359 

500 

875 

6 

10 

12 

6 

8 

14 

14 

10 

8 

10-6 

12 

10 

8 

16 

55 

93 

90 

35 

26 

39 

55 

80 

58 

150 

127 

98 

90 

95 

Screen 
selling 

(fl) 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

Aquifer 

TRb 

TRb 

TRb 

TRb 

TRh 

TRb 

TRb 

IRb 

-IRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

Sialic 
level 

below 
land 

surface 
(feel) 

5 

IS 

24 

18 

33 

40 

30 

45 

9 

84 

20 

69 

lOB 

60 

77 

81 

117 

76 ! 

25 

227 

Yield 
(gpm) 

145 

150 

960 

350 

75 

60 

100 

240 

390 

60 

140 

557 

240 

75 

85 

89 

600 

300 

75 

375 

Draw­
down 

(II) 

180 

55 

51 

182 

---

---

30 

155 

106 

32 

67 

120 

190 

72 

144 

43 

22 

225 

153 

Specific 
capacity 
(gpm/ l l ) 

.81 

2. 73 

1 8 . 6 2 

1.92 

- - -

3 . 3 3 

1.55 

. 5 7 

4 . 3 8 

8 .31 

2 . 0 0 

. 3 9 

1. 18 

. I J 2 

13.96 

13 .63 

. 3 3 

1.79 

Remarks 

O . W . 2 

O . W , 5 

O . W . 4 

O . W . 5 

O . W . 1 

O . W , 2 

O . W . 1 

O . W , 8, Plant *2 
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Aquifer name; 
Q id , Stratified drift 
TRb, Brunswick Formation 
TRwb, Watcfiung BasoU 

TABLE 3.-RECOIIOS OF SELECTED WELLS I N ESSEX COUNTY, N . J . - C o n t i n u e d Remarks: 
O.W., Owneri well number 

45 

iVeH 

15 

i i ; 

17 

18 

19 

20 

21 

22 

>3 

M 

;5 

'.6 

7 

8 

9 

(1 

I ' l * 

^+' 
' * 

'f 

Owner or Tenant 

Celanese Corp. of Anier, 

( elaiiesc Cotp, o fAnier , 

J, Henslcr Brewing Co, 

Synthetic Plastics Co, 

Ablon Finishes, Inc. 

Colan Coipoialion 

llnivetsal Gram Co. 

Molher's Food Producu, Inc. 

Kai Aulo Service Co. 

1 ixid Fait Stores 

S. & S, Super Service Corp. 

Rulherford & Delaiiey 
Holding Co. 

Lilidc Ai l Products Co. 

C O Two Fire EquipnentCo. 

suburban Motor Lodge, Inc. 

S. B. Peiiick 4 Co. j 

Gieen Brook Country Club 

Gicen Btook Country Club 

A. Slruss 

A. F. Leilner 

Orilfer 

p. H. & ). Colan 

Layne-New York Co. 

p. Chaff i le l l i 

Industrial Well & Pump Co. 

Frank Bott 

Wm. Siotboff Co. , Inc. 

P. Chaff i tel l i 

Burrows Well Dr i l l ing Co. 

Rinbrand Well Dri l l ing Co. 

Garden State 

Artesian Well & Pump Co. 

Artesian Well & Equip. Co. 

Patkhutst Wel l & Pump Co. 

Rinbiand Well D i i l l ing Co. 

Wm, Stothof fCo. . Inc. 

H. A, Kieffer 

H, A, Kieffer 

H, A, Kieffer 

Algeier Bros, 

Dale 
OriHed 

1924 

5-16-47 

12-14-49 

1-15-63 

7-12-60 

1930 

10-18-51 

1959 

2- 8-50 

Apr i l , 1955 

2-18-50 

7-31-56 

July, 1964 

4 27-60 

June, 1950 

6- 7-61 

July, 1951 

March, 1926 

8-16-55 

5-24-58 

Afcf. 
fud* 

above 
1 mean 

t%a 
level 
W 

12 

14 

12 

14 

15 

10 

10 

11 

208 

100 

50 

10 

10 

10 

— 

310 

290 

rotoi 
depth 
drifled 
fselow 

fadd sur­
face ff»; 

Diam­
eter ol 

1 weff 
(inches) 

Depth 
(o 

which 
well 

i% 
cased 
(H) 

NEWARK (CITY) - Continued 

805 

856 

700 

600 

500 

290 

303 

400 

300 

298 

190 

220 

500 

603 

655 

400 

16-10 

16-10 

10-8 

a 

B 

a 

8 

8 

6 

8 

6 

8 - 6 

12 

10 

8 

10 

NORTH CALDWELL 

300 

301 

162 

195 

8 

8 

6 

6 

95 

75 

57 

145 

86 

79 

107 

35 

35 

94 

4 2 

44 

127 

126 

75 

BOROUGH 

33 

42 

25 

Screen 
setting 

(ft) 

1 none 

none 

none 

none 

none 

iione 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none • 

none 

Aquifer 

TRb 

TRb 

THb 

TKb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRb 

TRwb 
TRb& 
TRwb 

TRwb 

TRwb 

Static 
1 fevat 

befow 
fond 

surface 
( f—l) 

176 

147 

60 

150 

30 

140 

143 

94 

23 

105 

46 

2 2 

n 

35 

15 

60 

2 

flowing 
25 gpm 

65 

25 

Viafd 
(gpm) 

400 

778 

450 

300 

360 

160 

200 

125 

6 0 

250 

20 

100 

124 

89 

20 

644 

25 

60 

25 

7 

Drow-
down 

(III 

28 

40 

240 

110 

70 

95 

53 

8 

104 

45 

73 

190 

215 

235 

23 

81 

5 

125 

Specific 
copacH/ 
(gpm ft) 

14,29 

19,46 

1,79 

2.73 

6. 14 

1.59 

3.77 

15.62 

. 5 8 

5.56 

----

1.37 
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SUMMARY OF GEOLOGY AND GROUND-WATER RESOURCES 
OF PASSAIC COUNTY, NEW JERSEY 

By 
L, D. Carswell and J. G. Rooney 

ABSTRACT 

Ground water in Passaic County occurs in intergranular openings of 
unconsolidated stratified deposits of Quaternary age and in joints and 
fractures in consolidated rocks of Precambrian, Paleozoic, and Triassic 
age. 

The Brunswick Formation of Triassic age is the most important aquifer 
in the southeastern one-third of Passaic County. Reported yields of public 
supply and industrial wells range from 50 to 510 gallons per minute (3 to 
32 litres per second) and the median yield is 130 gallons per minute (8 
litres per second). Most of these wells are 200 to 400 feet (61 to 122 
metres) deep. The median yield of all public supply and industrial wells 
over 300 feet (91 metres) deep and 8 inches (203 millimetres) or larger 
in diameter is 230 gallons per minute (15 litres per second). Crystalline 
rocks of Precambrian age are the major source of ground water for domestic 
use in the northwestern two-thirds of Passaic County. Reported well yields 
range from 1 to 200 gallons per minute (.06 to 13 litres per second). The 
median reported yield of domestic wells is 5 gallons per minute (.31 litres 
per second) and that of public supply wells is 30 gallons per minute (2 
litres per second). 

Other consolidated rocks—rocks of Paleozoic age and the Watchung 
Basalt of Traissic age—are utilized primarily for domestic water supplies 
in Passaic County. Reported yields of wells tapping the Paleozoic rocks 
range from less than 1 to 35 gallons per minute (.06 to 2 litres per second) 
and the median yield is 10 gallons per minute (.63 litres per second). 
Reported yields of domestic wells tapping the Watchung Basalt range from 
less than 1 to 40 gallons per minute (.06 to 3 litres per second) and the 
median yield is 12 gallons per minute (.76 litres per second). However, 
reported yields of nine industrial and commercial wells range from 50 to 
180 gallons per minute (3 to 11 litres per second). 

Unconsolidated stratified deposits of Quaternary age are locally an 
important source of ground water for public supply and industrial use in 
parts of Passaic County. These deposits have not been extensively explored 
but are potentially an important source of ground water for future development. 
Reported yields of wells tapping the stratified deposits range from 4 to 920 
gallons per minute (.25 to 58 litres per second). The median reported yield 
of domestic wells is 16 gallons per minute (1 litre per second) and that of 
public supply and industrial wells is 130 gallons per minute (8 litres per 



second. Depths of wells depend upon the thickness of the deposits. 
Reported depths range from 22 to 170 feet (7 to 52 metres). 

The quality of ground water in Passaic County varies from one aquifer 
to another. Water from the Precambrian rocks is soft to moderately hard 
(34 to 104 milligrams per litre) and is low in dissolved solids (66 to 159 
milligrams per litre), Water from the Brunswick Formation is moderately 
hard to very hard (89 to 540 milligrams per litre). The dissolved solids 
content ranges from 129 to 563 milligrams per litre). The occurrence of 
more highly mineralized water at depth in the Brunswick Formation is 
indicated by an analysis, made in 1885, of 16,000 milligrams per litre of 
dissolved solids at a depth of 2,050 feet (625 metres) in a well in 
Paterson, Water from two wells tapping the Quaternary deposits is moderately 
hard (65 and 83 milligrams per litre) and has dissolved solids contents of 
122 and 133 milligrams per litre). 

Water use from both surface and ground-water supplies in Passaic County 
averaged about 106 million gallons per day (4.6 cubic metres per second) in 
1965. Ground water probably accounts for 5 to 10 percent of this total. 
Ground-water ptmipage by the major public supply companies in the county has 
increased from 2.1 million gallons per day (.09 cubic metres per second) in 
1951 to 4.39 million gallons per day (.19 cubic metres per second) in 1968. 
About 80 percent of the 4.39 million gallons per day (.19 cubic metres per 
second) was from wells tapping the Brunswick Formation in the southern part 
of the county. 

INTRODUCTION 

Purpose and Scope 

This is one of a series of County ground-water reports authorized by 
the Water Supply Act of 1958 and its companion Water Bond Act. These reports 
present assembled data and interpretation on the availability, occurrence, 
movement, and chemical quality of ground water in New Jersey. This investi­
gation was made by the U.S. Geological Survey in cooperation with the New 
Jersey State Department of Environmental Protection, Division of Water 
Resources. The report was prepared under the supervision of John E. McCall 
and Harold Meisler, consecutive District Chiefs. 

Location and Extent of Area 

Pasaic County is located in northcentral New Jersey (fig. 1). It is 
bounded on the north by the State of New York and Bergen County, on the east 
by Bergen County, on the south by Essex and Morris Counties, and on the west 
by Sussex County. The county is shaped roughly like an hour glass with the 
top to the northwest, and the bottom to the southeast. It lies between 
longitudes 74°06'W and 74''30'W and latitudes 40°48'N and 41°12'N and contains 
iy^ mi (square miles) [502 km2 (square kilometres)] of land area and 8 mi2 



(21 km ) of water, Paterson is the county seat; other major communities 
include Passaic and Clifton, 

Previous Investigations 

The geology of the southeastern third of Passaic County is described 
in the Passaic Folio (Darton and others, 1908), A northeast-trending 
30-square mile (78 km^) outlier of Paleozoic rocks in the northwestern part 
of the county is described by Ktinmel and Weller (1901). Hotz (1953) 
described the Precambrian igneous and metasedimentary rocks in a 15-square 
mile area (39 km^) in the vicinity of Hewitt and Ringwood as a part of his 
study of magnetite deposits. The bedrock geology of the area immediately 
north of Passaic County in New York has recently been described by Offield 
(1967) who presents an excellent review of the rock types of the highlands 
and the stratlgraphlc terminology, Salisbury (1902) described the Quaternary 
deposits in his report on the glacial geology of New Jersey. The availability 
of ground water in Passaic County is summarized by Widmer and others (1966) in 
Water Resources Resume State Atlas Sheet No. 23 and its canpanion volumes 
for Atlas Sheets No, 22 and No, 26, The availability of ground water in 
Morris and Essex Counties is described, respectively, by Gill and Vecchioli 
(1965) and Nichols (1968), A report on the water resources of the Ramapo 
River basin. New Jersey, by Vecchioli and Miller (1973) covers a part of 
Pompton Lakes Boro and Wayne Township in Passaic County and an elongate area 
just to the northeast of the county. 

Methods Used in this Investigation 

During this investigation records of more than 1,500 wells were 
collected and analyzed for information on well yields and depths, static 
water levels, and the thickness and lithology of Pleistocene deposits. 
Field work included the location of most of the public-supply wells and 
many of the industrial wells and reconnaissance of the geology of the county. 
Many of the wells for which record's were available, particularly in the 
northwestern two-thirds of the County, were drilled for domestic use. The 
locations of most of the domestic wells used for this report are from 
applications for permit to drill submitted to the New Jersey Bureau of 
Geology by the prospective owner or driller. 

Records of selected wells are given in table 2; their locations are 
shown in figure 2. Each well is identified by a well nvimber which is prefixed 
with an abbreviation of the name of each township, city, or borough in which 
the well is located. Municipal abbreviations are as follows: 

Municipality 

Bloomingdale 
Clifton 
Haledon 
Hawthorne 
Little Falls 
North Haledon 
Passaic 
Paterson 

Abbreviation 

Bl 
CI 
HI 
Hw 
LF 
NH 
Ps 
Pt 

Municipality 

Pompton Lakes 
Prospect Park 
Ringwood 
Totowa 
Wanaque 
Wayne 
West Milford 
West Paterson 

Abbreviation 

PL 
PP 
Ri 
To 
Wn 
Wy 
WM 
WP 



The wells within each municipality are nijmbered serially, generally 
starting from the northern margins of each municipality. Thus, well Ri-2 
is located in the northern part of Ringwood and well Ri-30 is in the southern 
part. 
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GEOGRAPHY 

Topography and Drainage 

The northwestern two-thirds of Passaic County is in the New Jersey 
Highlands, a subdivision of the Reading Prong of the New England physiographic 
province. The southeastern one-third of the county is the Lowland section of 
the Piedmont physiographic province. 

The Highlands are an area of moderate topographic relief largely 
underlain by gneiss of Precambrian age but also including an outlier of 
folded sedimentary rocks of Paleozoic age which form a series of parallel 
ridges and valleys in the western third of the Highlands area. The ridges 
and valleys formed on the rocks of Paleozoic and Precambrian age have a 
prominent northeast-southwest alignment reflecting the dominant structural 
orientation of the rocks as well as the direction of movement of the ice 
which overrode the area during the Wisconsin Glaciation. Hotz (1953, 
p, 159) reports that the topographic expression of major cross faults are 
well defined trench-like structures apparent on aerial photographs. These 
faults strike east-west, interrupt minor drainage lines, and offset small 
valleys and ridges. 

Altitudes in the Highlands range from 1,491 ft (feet) [454 m (metres)] 
on Bearfort Mountain to 200 ft (61 m) on the Wanaque River at Pompton Lakes, 
The maximum local relief is 850 ft (259 m) between the crest of Bearfort 
Mountain and the valley immediately to the east. Northwest of the outlier 
of Paleozoic rocks, valleys partially filled with glacial deposits are at an 
altitude of about 1,200 ft (366 m). Immediately to the east of the outlier the 
valleys are at an altitude of 600 to 800 ft (183 to 244 m ) , and the valley of 
the Wanaque on the eastern side of the Highlands is at an altitude of 300 ft 
(91 m). 



The Highlands in Passaic Coiinty are drained by the Pequannock, Wanaque, 
and Ramapo Rivers which join to form the Pompton River, a tributary of the 
Passaic River, A small area in the northwest comer of the Co\anty is drained 
by the northeastward-flowing Long House Creek, a tributary of the northward-
flowing Wallkill River, 

In the Highlands area, eastward-flowing streams generally have steeper 
gradients than streams parallel to the regional structure of the Precambrian 
and Paleozoic rocks. The eastward-flowing streams are prestmiably controlled 
by erosion along transverse joints and shear zones associated with cross faults; 
whereas, the valleys and local topographic lows containing Upper Greenwood 
Lake, Greenwood Lake, and the lower Wanaque River are all apparently developed 
along major longitudinal or oblique faults. 

The Highlands area in Passaic County is largely developed as a watershed 
for surface-water supply; approximately one quarter of the land area used for 
this purpose is municipally owned. This area contains or partially contains 
Oak Ridge, Clinton, and Charlotteburg Reservoirs, and Echo Lake, which are 
regulated bodies of surface water in the Pequannock River drainage and are 
utilized for water supply by the City of Newark. Upper and Lower Greenwood 
Lakes and Wanaque Reservoir in the Wanaque River drainage are used for 
surface-water supply by the North Jersey District Water Supply Commission, 

The Piedmont Lowland in Passaic County is underlain by igneous and 
sedimentary rocks of Traissic age. The sedimentary rocks throughout most 
of the area underlie gently rolling topography one to three hundred feet 
in altitude. This gently rolling topography is broken by the abrupt arcuate 
ridges of the First and Second Watchung Mountains and Packanack Mountain 
which are underlain by three successive sheets of basalt. The highest 
altitude in the Piedmont area is 885 ft (270 m) on High Mountain, a knob of 
the Second Watchung Mountain, The lowest altitude is sea level along the 
tidal portion of the Passaic River on the southeastern boundary of the County. 
Drainage is to the Passaic River which flows in an irregular but dominantly 
eastward direction across the Piedmont Lowlands traversing the Watchung 
Mountains through gaps at Little Falls and Paterson, The Pompton River 
flows southward from the Highlands across the Piedmont Lowlands joining the 
Passaic River near Mountain View after passing through a gap in Packanack 
Mountain. Smaller streams, in general, parallel the ridges of the Watchung 
Mountains. 

Passaic County is entirely within the part of northern New Jersey that 
has been subject to Wisconsin Stage glaciations. Consequently, the topography 
shows ^he effects of both glacial erosion and deposition. In general, the 
ridges have been scraped clean and contain abundant bedrock outcrops; whereas, 
the valleys are filled with a variety of unconsolidated deposits which extend 
part way up the flanks of the adjacent high areas. 



Climate 

The climate of Passaic County is continental in character being 
controlled largely by storms which move from west to east across the county. 
These storms are generally dominated by polar continental air masses in 
winter and tropical air masses in simmer. Although part of the precipitation 
in Passaic County results from the storms which move from west to east 
across the county, the heaviest rains are produced when coastal storms of 
tropical origin move inland. 

Precipitation throughout the county averages 48 in (inches) [122 mm 
(millimetres)] annually and is normally well distributed throughout the 
year. Because the Highlands area is generally higher in altitude than the 
Piedmont Lowlands, the temperature in the Highlands averages several degrees 
cooler than in the Piedmont Lowlands in both summer and winter. Although 
both areas receive equal precipitation, the cooler Highlands receive more 
than 6 in (152 mm) more snowfall than the Lowlands. 

At Paterson the frost-free periods average 192 days from April 16 to 
October 25. The frost-free period at Charlotteburg in Passaic County 
averages only 128 days, from May 20 to September 25. In the northwestern 
portion of the county the growing season is even shorter. The average July 
temperature is 75.9°F (24''C) at Paterson and 71.2''F (22"'C) at Charlotteburg 
In January the average temperature is 31.9°F (O'C) at Paterson and 29'*F 
(2''C) at Charlotteburg (U.S. Weather Bureau, 1959). 

Population and Economic Development 

In 1960 the population of Passaic County was 406,518, a 20 percent 
increase over 1950. This increase has been predominately in the suburban 
areas such as North Haledon, Pompton Lakes, Totowa, and Wayne which over 
the 10-year period had population increases of 69.7, 102.9, 80.3, and 148.3 
percent, respectively. Municipalities having the largest population are 
Clifton (32,084), Paterson (143,663), and Passaic (153,963). The population 
increased 27.2 percent in Clifton and 3.1 percent in Paterson and decreased 
6.5 percent in Passaic. 

2 2 
The northwestern part of the county comprises 124 mi (321 km ) or 

65 percent of the total area of the county, but contains only 6 percent of 
the total population. This area of the county is used predominantly for 
recreation and water supply. The reservoirs and watersheds owned by Newark 
and the North Jersey District Water Supply Commission cover approximately 
one quarter of the area. The southern part of the county is highly indus­
trialized. Manufacturing includes textile', apparel, leather products, metal 
products, and electrical and nonelectrical machinery. Only 3 percent of the 
land area in the county is devoted to agriculture. 



GEOLOGY 

General Considerations 

The bedrock underlying the Highlands is composed of crystalline rocks 
of Precambrian age, an outlier of sedimentary rocks of Paleozoic age, and 
a small fault-bounded wedge of black shale of Paleozoic age near Pompton 
Lakes, The bedrock geology of Passaic County is shown in figure 3, The 
crystalline rocks include the Franklin Limestone and metasedimentary and 
igneous gneisses. The outlier of Paleozoic age is bounded on the northwest 
by a fault which closely parallels the strike of the beds. On the east 
side of the outlier the sedimentary rocks lie unconformably on the Precambrian 
gneiss. The southeastern third of Passaic County, the Lowlands, is underlain 
by mudstone, sandstone, conglomerate, and basalt of Triassic age. 

Unconsolidated deposits overlie the bedrock 
the Lowlands and are largely related to the last 
continental glacier across the area in Wisconsin 
deposits are generally thick and continuous in v 
and thin to absent on hilltops. The deposits on 
and hilltops were deposited directly by the glac 
consisting of an unstratified mixture of clay, s 
The deposits in the valleys and lower slopes of 
till in addition to well-sorted stratified clays 
deposited by streams or in lakes. 

in both the Highlands and 
advance and retreat of the 
time. These unconsolidated 
alleys and on lower hill slopes 
the upper slopes of the hills 
ier and are largely till 
lit, sand, gravel, and boulders. 
the hills locally contain 
, sands, and gravels 

Precambrian Rocks 

The Precambrian igneous and metasedimentary rocks in northwestern 
Passaic County have been referred to as Pochuck, Losee, and Byram in reports 
on the geology of the area (Johnson, 1950), These older map units have 
subsequently been found inadequate for the purposes of detailed mapping and 
have been discarded by recent workers (Sims, 1958; Hotz, 1953; Offield, 1967; 
and Smith, 1969), Recent practice has been to assign descriptive mineralogic 
terms to a much greater number of lithologic units mapped in the field. These 
units include; hypersthene-quartz andesine gneiss, pyroxene quartz feldspar 
gneiss, quartz feldspar biotite gneiss, amphibolite, granite and granitic 
gneiss, and Franklin Limestone. Distribution of these units is shown in 
figure 3. Because the occurrence and movement of ground water appears to 
be similar in all these lithologic units they are not described in detail in 
this report. 

The Precambrian rocks are characteristically gneissic, granitoid, foliated, 
and Sû -ucturally complex. The gneisses are cut by northeast-trending faults 
which parallel the regional strike of the rock units and by transverse (east-
west) trending faults. 

The regolith and soil that had developed on top of the Precambrian rocks 
during Tertiary time was almost entirely removed by Pleistocene glaciation. 



Few drillers' logs indicate the presence of weathered and decomposed gneiss. 
The gneiss presents a fresh, unweathered appearance in outcrop. Salisbury 
(1894, p. 17) reported that the surface of the gneiss beneath the till was 
smooth and polished and that it was the exception to find it weathered. 

Paleozoic Rocks 

Rocks of Cambrian, Ordoviclan, Silurian, and Devonian age in western 
Passaic County underlie a 2- to 3.5-mile (3 to 6 km) wide belt trending 
northeasterly from the Pequannock River to the New York State line. This 
belt is part of a synclinal outlier of Paleozoic rocks, approximately 60 mi 
(97 km) in length. The main outcrop area occurs 25 ml (40 km) to the northwest. 
The syncline is truncated on the northwest by A fault which places strata of 
Devonian age in contact with Precambrian gneiss. On the southeast side of 
the syncline quartzite of Cambrian age and conglomerate of Silurian age lie 
unconformably upon the gneiss. Kunnmel and Weller (1901) have mapped a small 
syncline within the belt of Paleozoic rocks on the west side of Greenwood 
Lake. The small syncline contains strata of Silurian and Devonian age and 
is truncated on the northwest by a fault that extends from the New York State 
line southeastward to the vicinity of West Milford. 

2 2 
Near Pompton Lakes an area of less than 1 mi (3 km ) is imderlain by 

black shale of Ordoviclan age. According to Darton and others (1908) the 
shale is bounded by faults. 

The Paleozoic sedimentary rocks of the outlier in western Passaic County 
are the Hardyston Quartzite of Cambrian age, the Kittatinny Limestone of 
Cambrian and Ordoviclan age, a black shale unit of Ordoviclan age, the Green 
Pond Conglomerate, Longwood Shale, and Decker Limestone of Silurian age, and 
the Kanouse Sandstone, Comwell Shale, Bellvale Sandstone of Darton (1894), 
and Skunnemunk Conglomerate of Devonian age. The following brief descriptions 
of Paleozoic sedimentary rocks of Passaic County are based largely on the 
descriptions of Kxinmel and Weller (1902). 

Hardyston Quartzite—The Hardyston Quartzite of Early Cambrian age is 
the oldest unmetamorphosed sedimentary formation in Passaic County and underlies 
a narrow belt on the eastern side of the Paleozoic rock outlier. The 
Hardyston is about 30 ft (9 m) thick and is composed of vitreous blue quartzite 
which grades upward into calcareous sandstone which is white and very friable 
where weathered. 

Kittatinny Limestone—The Kittatinny Limestone is a massively bedded, 
silicious, bluish gray limestone of Cambrian and Ordoviclan age. The contact 
between the Kittatinny and the underlying Hardyston is gradatlonal. Erosion, 
prior to the deposition of the overlying Green Pond Conglomerate, has removed 
all but about 130 ft (40 m) of this unit which is 2,500 to 3,000 ft (762 to 
914 m) thick in western New Jersey. The limestone occasionally contains 
pockets of conglomerate which were considered by Kunmel and Weller (1902, p. 8) 
to be masses of the overlying Green Pond Conglomerate that filled the fractures 
and crevices in the deeply weathered and eroded surface developed on top of 
the Kittatinny. 



Black Shale.—This black shale of Ordoviclan age underlies Pompton Lakes. 
Although it shows only a moderate degree of metamorphism, it was mapped as 
Hudson Schist* by Darton and others (1908) because of its presumed equivalence 
to the schists of Ordoviclan age which crop out 20 ml (32 km) to the east 
along the Hudson River. Two small areas (not shown in figure 3) of similar 
nonfossiliferous black shale are found in the outlier of Paleozoic rocks 
near Oak Ridge Reservoir in western Passaic County and were referred to as 
Hudson River Shale* by Kummel and Weller (1902, p. 8). The black shale is 
probably equivalent to the Martinsburg Formation in western New Jersey. A 
few miles north of Passaic County in New York presumed Martinsburg equivalents 
have been subdivided into a number of distinct formations. Inasmuch as the 
correlation of the nonfossiliferous shale with either the section in New York 
or that of the type Martinsburg is imcertain, no formal stratlgraphlc name is 
applied to the unit here. As the area underlain by the shale is small, the 
shale is considered hydrologically unimportant for purposes of this report. 

Green Pond Conglomerate.—The Green Pond Conglomerate of Silurian age 
lies unconformably upon an eroslonal surface which cuts across rocks of 
Precambrian, Cambrian, and Ordoviclan age. The Green Pond characteristically 
has a pinkish color, is 1,200 to 1,500 ft (366 to 457 m) thick, and is a coarse 
silicious conglomerate which is interbedded with and grades into quartzite 
and sandstone. The Green Pond is very resistant to erosion thus forming the 
comparatively high steep slopes of Kanouse Mountain, a linear ridge extending 
from Charlotteburg north to West Milford. Locally, the basal beds are friable 
where they contain significant amounts of reworked Kittatinny Limestone but 
more typically the Green Pond contains silicious cement and is very hard. 

Longwood Shale.—The Longwood Shale of Silurian age crops out Intermittently 
in a narrow belt to the west of Kanouse Mountain, It consists of about 200 
ft (61 m) of red shale and conformably overlies the Green Pond Conglomerate. 
The cleavage in the shale generally obscures bedding. 

Decker Limestone.—The Decker Limestone is a dark gray, impure, shaley, 
and silicious limestone. It is 40 to 50 ft (12 to 15 m) thick and is the 
youngest Silurian formation in the area. 

Kanouse Sandstone.—The Kanouse Sandstone of Devonian age is 215 ft (65 m) 
thick. It consists of a lower white, thick bedded, fine grained quartzose 
conglomerate that is about 100 ft (30 m) thick and an upper greenish, hard 
thin-bedded quartzose sandstone. The conglomerate is usually friable but, 
locally, cementation with silica has formed a hard quartzite. 

Coiawell Shale.—The Comwell Shale is a black to dark gray slaty shale 
having gradatlonal contacts between both the overlying Bellvale Sandstone 
of Darton (1894) and the underlying Kanouse Sandstone. It is about 1,000 
ft (305 m) thick. 

*The names Hudson Schist and Hudson River Shale have not been adopted by 
the U.S. Geological Survey. 
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Bellvale Sandstone of Darton (1894).--The Bellvale Sandstone is a 
dark-gray, hard, flaggy to thick bedded, fine- to medium-grained sandstone. 
The formation contains alternating beds of red and green shale, sandstone, 
and conglomerate near the top, Kummel and Weller (1902, p. 23) report a 
thickness of 1,600 to 2,000 ft (488 to 610 m) for the Bellvale Sandstone. 

Skunnemunk Conglomerate.—The Skunnemunk Conglomerate is a purple and 
maroon, massively bedded conglomerate containing beds of reddish sandstone 
and shale. The formation is 2,500 ft (762 m) thick, very hard, and resistant 
to erosion. It underlies the comparatively high rugged terrain of Bearfort 
Mountain. 

Triassic Rocks 

The rocks of Triassic age that underlie the southern one-third of 
Passaic County are the Brunswick Formation and the Watchung Basalt. See 
figure 3. The Brunswick and the Watchung are a part of the Newark Group 
which elsewhere in New Jersey includes two units (Stockton and Lockatong 
Formations), not present in Passaic County. The rocks generally have a 
monoclinal dip of 10° to 15° W,, but they contain some gentle open folds 
such as those expressed by the arcuate form of the Watchung Mountains, The 
Newark Group is bounded on the northwest by a fault which places it in 
contact with Precambrian gneiss and Ordoviclan shale. The rocks are cut by 
a number of north- to northeast-trending high angle faults which are evident 
(see figure 3) where they offset the contact between the Watchung Basalt 
and the Brunswick Formation, 

Brunswick Formation 

The Brunswick Formation forms broad valleys between the Watchung 
Mountains and gently rolling lowlands east of First Watchung Mountain, 
The Brunswick consists of alternating beds of reddish-brown sandstone and 
mudstone. The texture of the rocks is generally coarser in the northern 
part of the area than in the southern part. Conglomerates occur a little 
below the base of the basalt flow underlying First Watchung Mountain and 
locally along the northwestern border of the outcrop area. These "border 
conglomerates" are composed of pebble derived from Precambrian gneiss and 
Paleozoic rocks that cropped out in the Highlands during Triassic time. 

Watchung Basalt 

Intercalated between the beds of the Brunswick Formation are three 
sheets of basalt which form the crest of the First and Second Watchung 
Mountains and Packanack Mountain. Each basalt sheet is made up of a series 
of lava flows which outpoured during the deposition of the Brunswick Formation. 
Individual flows usually have vesicular zones at their tops and bases. The 
basalt sheets that form First and Second Watchung Mountains, and Packanack 
Mountain are approximately 600, 850, and 300 ft (183, 259, 91 m) thick, 
respectively (Darton and others, 1908, p, 10), 
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Quaternary Deposits 

Bedrock in Passaic County is largely concealed beneath unconsolidated 
deposits genetically related to the continental ice sheets that overran the 
entire county during the Wisconsin Stage of the Pleistocene Epoch, As the 
glacier advanced across the county existing drainage systems were blocked by 
ice and modified by glacial erosion and deposition. Stream gradients were 
temporarily altered by warping of the earth's crust as a result of the 
weight of the ice. This combination of factors resulted in constant readjust­
ment of drainage in front of the ice sheet as it advanced and withdrew from 
the area. Many lakes were formed; the largest of these, known as Lake Passaic, 
covered the area •which lies between the Second Watchung Mountain and the 
Highlands in Passaic, Essex, Morris, Union, and Somerset Counties. The 
development and subsequent drainage of Lake Passaic is described by Salisbury 
(1902) and Salisbury in Darton and others (1908), 

Glacial deposits consist of boulders, gravel, sand, silt, and clay 
largely derived from the local bedrock. The deposits are broadly subdivided 
on the basis of whether they are stratified or unstratified. The unstratified 
deposits (till) are not sorted, contain rock fragments from clay size to 
boulders, and were deposited directly from the glacier. The stratified 
deposits are not only layered but moderately to well sorted as a consequence 
of their having been transported in meltwater and deposited in streams or 
lakes. 

The stratified deposits of Passaic County are, in this report, grouped 
into three categories; (1) deposits formed prior to the last advance of the 
glacier, (2) deposits resulting from the last advance of the glacier, and 
(3) deposits formed after the retreat of the glacier and associated with 
present day drainage. 

Stratified deposits formed prior to the last advance of the glacier in 
the county are thin [2 to 50 ft (,61 to 15 m) thick] sands and gravels which 
overlie bedrock and are overlain by till or lake beds. These deposits occur 
characteristically in or near the base of burled pre-glaclal or inter-glacial 
stream valleys. 

Stratified deposits resulting from the last advance of the ice sheet 
include kames, which were formed in contact with the ice, coarse outwash 
deposits, and lake deposits. The kames in general are on the flanks of the 
Watchung Mountains and between Second Watchung and Packanack Mountains in 
central Wayne Township. The coarse outwash deposits formed deltas in the 
highlands. Available well logs do not always permit a clear distinction 
to be madi between coarse outwash deposits and sands and gravels deposited 
prior to the last advance of the glacier. Both deposits Intertongue with 
and are overlain by finer grained sediments. Lake deposits consist largely 
of laminated silt and clay which are up to 100 ft (30 m) thick in the valleys 
between Second Watchung Mountain and the Highlands. 
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The lake deposits are overlain by deposits associated with present day 
drainage. These include swamp deposits of organic muck and alluvium on the 
flood plains of the major streams. Alluvium is composed of silt and fine 
sand and is generally not more than 20 ft (6 m) thick. 

The areal distribution of the surficial deposits of roughly the southern 
one third of Passaic County is shown in the Passaic Folio (Darton and others, 
1908). Surficial geology of the northern two thirds of the county is shown 
in Salisbury (1902). An indication of the distribution of Quaternary deposits 
is given by Rogers and others (1951) in an engineering soil survey of 
Passaic County. 

The thickness of the Quaternary deposits and the distribution of known 
subsurface lithologies in Passaic County are indicated in figure 4. This 
map is a first approximation as it is based on drillers' logs of variable 
quality and the locations and altitudes of wells have not been checked in 
the field. The deposits are thin to absent on the hills and are thickest 
in the present day valleys, particularly where they fill pre glacial or 
inter glacial valleys, Maximimi known thickness is about 220 ft (67 m) in 
the valley of the Pequannock River near Pompton Lakes. 

Structure 

The structural grain in Passaic County is formed by the northeast strike 
of the layers and foliations of the sedimentary, igneous, and metamorphic 
rocks, and the parallel trends of fold axis and major faults. The major 
northeast-trending faults bound large blocks and commonly have vertical 
displacements of thousands of feet. The northwest part of each structural 
block is depressed in relation to the adjoining block bringing rocks of 
Paleozoic and Triassic age adjacent to the much older Precambrian gneisses. 

The Precambrian rocks trend northeast, dip southeast, and contain both 
isoclinal and open folds. They are cut by minor longitudinal and oblique 
reverse faults and transverse normal faults. Sims (1958, p. 54) reports 
that faults within the Precambrian rocks of the Dover district in Morris 
County have small displacements in contrast to the great faults that bound 
individual structural blocks. Several sets of vertical or steeply dipping 
joints occur in the Precambrian rocks. One set is parallel to the regional 
structure. A second set is transverse to it, and a third set is oblique to 
the regional structure. The transverse joints are the most abundant and the 
most prominent set (Sims, 1958, p, 47), Another set of joints is nearly 
horizontal or may dip gently in any direction and presumably is a result of 
sheeting due to the release of load by erosion. 

The outlier of Paleozoic rocks contains a large syncline which is 
truncated on the west by a major northeast-trending normal fault which places 
rocks of Devonian age adjacent to rocks of Precambrian age. The Paleozoic rocks 
are cut by smaller northeast-trending reverse faults at both Newfoundland and 
Greenwood Lake, Joint sets in the Paleozoic rocks are parallel, transverse, 
and oblique to the regional strike of the beds and according to Sims (1958, 
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p. 48) "probably reflects prominent joint sets in the Precambrian rocks." 
The transverse joints appear to be the most prominent and apparently control 
the location of streams that transect Bearfort Mountain. 

The Triassic rocks are bounded on the northwest by a major northeast-
trending normal fault. In general the Triassic rocks have a monoclinal dip 
of 10° to 15° NW and contain shallow open folds such as those expressed in 
the arcuate trend of the outcrop of the Watchung Basalt. Minor north-trending 
normal faults out the Triassic rocks and are apparent where they offset 
the contact between the basalt flows and the Brunswick shale. The Brunswick 
contains vertical joints. The major joint sets are parallel and transverse 
to the strike of the beds. Many of the flows of the Watchung Basalt contain 
prominent columnar structure, 

A thorough discussion of the origin of vertical or steeply dipping joints 
is beyond the scope of this report. In a study of jointing, Hodgson (1961, 
p. 37) concluded that "systematic joints are produced by tidal forces through 
a fatigue mechanism and the direction of the joints is considered to be 
inherited by upward reflection of the joint pattern in pre-existing jointed 
rocks." The systematic joints in Triassic and Paleozoic rocks in Passaic 
County have the same basic trends as do the joints in the Precambrian rocks. 

GROUND WATER HYDROLOGY 

Principles 

Water is continually being exchanged in a circulatory pattern between 
the earth and the atmosphere. In general, the amount of precipitation 
ultimately determines the amount of water available for man's use. Some 
of the precipitation that falls on land evaporates where it falls, some is 
absorbed by plants that later transpire the water back to the atmosphere, 
some flows overland to streams, and some infiltrates into the ground to become 
ground water. The ground water is discharged to streams, and streams flow 
to the oceans where the water can be evaporated back to the atmosphere. 

Ground water is the subsurface water in the zone of saturation—the 
zone in which all the rock voids are filled with water under pressure equal to 
or greater than atmospheric. The water table is the upper surface of this 
zone and in Passaic County occurs at depths of 20 to 40 ft (6 to 12 m) below 
land surface on hilltops and intersects the land surface in valleys where it 
is contiguous with the upper surface of streams, lakes, swamps, and reservoirs, 

In unconsolidated deposits, and in friable consolidated rocks, ground 
water Is stored in and moves through the intergranular openings. Ground 
water in the consolidated rocks of Precambrian, Paleozoic, and Triassic 
age occurs in and moves through cleavage planes, joints, fractures, and 
faults. These openings become fewer and tighter with increasing depth below 
the land surface but tend to be distributed in an orderly geometric attitude 
within rock units of homogeneous composition. The openings are better 
developed and enlarged in some rocks than others; however, the openings form 
a comparatively small volume in comparison to the volume of the rock as a 
whole. 
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The movement of ground-water in the Precambrian igneous and metamorphic 
rocks and the Paleozoic sedimentary rocks is probably largely in a direction 
transverse to the regional structure of the beds. Openings along the joint 
set transverse to the regional structure have probably been selectively 
enlarged by weathering more than those openings along joints parallel and 
oblique to the regional structure. The greater weathering of transverse 
joints is indicated by their greater abundance and prominence and by the 
dominant east-west alignment (parallel to the direction of dominant jointing) 
of streams cutting the Precambrian and Paleozoic rocks. A further suggestion 
that the movement of ground water in the Precambrian and Paleozoic rocks is 
controlled largely by the transverse joints comes from an analysis of 
streamflow data of West Brook and Ringwood Creek, West Brook, which traverses 
the regional structure, has higher flow per square mile than Ringwood Creek 
which parallels the regional structure. The mean flow for West Brook near 
Wanaque is 1.94 (ft3/s)/mi^ (cubic feet per second per square mile) [.0212 
(m /s)/km2 (cubic metres per second per square kilometre)] and for Ringwood 
Creek it is 1.65 (ft^/s)/ml2 [0.180 (m3/s)/km2]. Differences in low flow, 
which are composed almost entirely of ground-water discharge, between the 
two streams are shown in the table below. There is no known variation in 
thickness, composition, or distribution of the Pleistocene deposits, or 
difference in precipitation that would account for the higher flow of West 
Brook. 

Average of the minimiim mean discharge for designated 
number of days [(ft /s)/mi^] 

Stream 14 30 60 90 

West Brook 
near Wanaque 0.123 0.138 0.167 0.215 0.332 0.454 

Ringwood Creek 
near Wanaque ,095 .112 .137 .185 .283 .372 

Water-bearing openings in the Brunswick Formation in New Jersey occur 
in discrete zones controlled by bedding. These tabular aquifers extend 
downdip for several hundred feet and are continuous along strike for thousands 
of feet. Hydraulic connection between the aquifers is generally poor. The 
movement of water in these aquifers under pumping and presumably under 
natural conditions is preferentially along strike (Vecchioli, 1967, and 
Vecchioli and others, 1969), Thus, discrete water bearing and nonwater 
bearing zones in the Brunswick form a series of tabular aquifers and aquitards 
ranging up to tens of feet thick and dipping to the west at approximately 10 
to 15 degrees. The basalt flows that are intercalated with the Brunswick 
generally act as aquitards. 

In Passaic County the ground-water reservoir is a few hundred feet 
thick and can be visxialized as composed of a number of small basins separated 
by divides which at land surface coincide with surface-water drainage divides. 
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In the subsurface these ground-water divides do not necessarily descend 
vertically through the zone of fresh water circulation but may in places 
become essentially horizontal where they form divides between shallow local 
flow systems and deeper and larger flow systems. Ground-water flow systems 
in the county are generally small, the largest underlying probably only 
a few square miles. No regional ground-water flow system underlies the 
entire area. 

Areal variations occur in the thickness, porosity, and permeability of 
the rock within the zone of fresh-water flow. These variations are partly 
the result of changes in the chemistry of the water and its ability to 
weather and dissolve mineral matter as the water moves through the rocks. 
In the upland areas, water entering the water table contains dissolved oxygen, 
carbon dioxide, and humic acids which greatly aid in the weathering of rock. 
In contrast the water moving along the longest flow paths is alkaline and may 
be much closer to being in chemical equilibrium with the rock. Variations 
in thickness, porosity, and permeability may also be the result of areal 
variations in the rates of movement and volume of water transmitted through 
the rocks. On hilltops or divides a comparatively small volume of water 
enters and moves through the secondary openings, thus limiting the amount of 
weathering. On the other hand comparatively large volumes of water move 
beneath the flanks of major valleys. Movement of ground water in the valleys 
is generally upward to discharge. Because it is a discharge area, precipitation 
that falls on the area cannot enter the system and, therefore; certain forms 
of the weathering and particularly the oxidation of minerals is precluded. 

Water-bearing fractures at different depths below land surface contain 
water under different hydraulic heads. On stream-drainage divides, hydraulic 
heads decrease with increasing depth and in major valleys they increase 
with increasing depth below land surface. In intermediate areas, including 
minor valleys, there may be reversals in the direction of head change with 
increasing depth below land surface. Most wells in the consolidated rock 
penetrate more than one producing fracture or zone of fractures which have 
different hydraulic heads. As a result, the observed water level in a well 
is characteristically a composite head and does not indicate the hydraulic 
head of any single water-producing zone. When a well penetrates separate 
fracture zones having different hydraulic heads some of the natural flow is 
short circuited through the well from the fracture having a higher hydraulic 
head to that having the lower head, A consequence of the internal flow in 
wells under nonptmiping conditions may be the cleaning of openings which were 
partially sealed during drilling. Some of the variation in well yields noted 
in Passaic County may in part depend upon which part of the flow system the 
well penetrates and the consequent effect of internal borehole flow upon the 
cleaning of water-bearing openings. 

In a study of the availability of water in igneous and metamorphic 
rocks in the southern Piedmont province Legrand and Mundorff (1952) found a 
relationship between well yields and the topographic location of the well. 
They found that wells located in draws have the highest yields and progressively 
smaller yields are found from wells in the following topographic locations: 
valleys, slopes, flats, and hills. Studies in similar terrains throughout the 
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New England and Piedmont provinces have in general confirmed the relationship 
between yields and topographic location of the wells. James (1967) in a study 
of the availability of water in the Precambrian crystalline rocks of the New 
Jersey Highlands found the same relationship between well yield and topographic 
location. Yields of wells penetrating the Precambrian rocks in Passaic County 
probably bear a similar relationship, 

Water-Bearing Properties of the Rocks 

The rocks of Passaic County differ greatly in their ability to yield 
water to wells. Figure 5 shows the frequency distribution of reported yields 
of wells tapping the major rock units in Passaic County. Difference in 
well yields between rock units and variations in well yield within a rock 
unit depend in part upon the hydraulic characteristics—permeability, 
thickness, and storage coefficient—of the aquifer. For consolidated rocks, 
these characteristics depend upon the number, size and degree of interconnection 
of secondary openings which occur along structural features such as joints, 
faults, cleavage, and bedding. Other factors affecting well yields include; 
well diameter and depth, degree of well cleaning and development, and the 
hydraulic continuity of the aquifer with a source of induced recharge from 
a surface-water body. 

Precambrian Rocks 

The Precambrian rocks are the major source of ground water for domestic 
use in the northwestern two-thirds of Passaic County. These rocks generally 
yield smaller quantities of water to individual wells than do the other major 
geologic units in Passaic County. Reported yields of wells tapping the 
Precambrian rocks in Passaic County range from less than 1 to 200 gal/min 
(gallons per minute) [.06 to 13 1/s (litres per second)]. The highest 
reported yields are obtained from wells that are located in the larger valleys 
near streams or large surface-water bodies such as Lake Erskine and Greenwood 
Lake. 

The frequency distributions of reported yields of 415 domestic wells 
and of 21 public-supply wells are shown in figure 5. The median yield of 
the domestic wells is 5 gal/min (.32 1/s) and that of the public-supply wells 
is 30 gal/min (2 1/s), 

Depths of wells drilled in Precambrian rocks vary considerably in 
Passaic County, They depend in part on the cost of well construction and 
on the quantity of water required for a particular use. Maximum reported 
depths are about 400 ft (122 m) and minimum depths are about 50 ft (15 m). 
The average reported depth is 160 ft (49 m). The deepest wells were drilled 
to obtain large public and industrial supplies; whereas, most of the shallower 
wells were drilled to obtain only small domestic supplies. 
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Paleozoic Rocks 

The Paleozoic rocks are utilized primarily for domestic water supplies 
in Passaic County, Some of the Paleozoic units such as the Kanouse Sandstone, 
Green Pond Conglomerate, and Hardyston Quartzite (see figure 3) are locally 
friable and potentially may yield significant quantities of water to 
properly located wells. Reported yields of wells tapping the Paleozoic 
rocks in Passaic County range from less than 1 gal/min to 35 gal/min (.06 to 
2 1/s). The median reported yield of 127 wells, almost all of which are 
domestic wells, is 10 gal/min (.63 1/s). The frequency distribution of 
these well yields is shown in figure 5, 

Depths of wells drilled in the Paleozoic rocks in Passaic County range 
from about 50 ft (15 m) to 400 ft (122 m), The average depth of 32 selected 
wells listed in table 2 is 150 ft (46 m), 

Triassic Rocks 

Brunswick Formation 

The Brunswick Formation is the most Important aquifer in Passaic County. 
It is the major source of ground water for public supply and industrial use 
in the county. Reported yields of 91 public supply and industrial wells 
range from 20 to 510 gal/min (1 to 32 1/s), The median yield is 130 gal/min 
8 (1/s) (see figure 5). The median yield of all public supply and industrial 
wells over 300 ft (91 m) deep is 190 gal/min (12 1/s), and the yield of the 
deep wells that are 8 in (203 mm) or larger in diameter is 230 gal/min (15 1/s), 
The higher yields of the larger diameter wells are in part a result of 
decreased entrance losses to the well and may in part result from better 
cleaning and development of the well. Most of the high yielding wells are 
located in valleys in the more Industrial areas, in Hawthorne, Paterson, 
Clifton and Passaic and are in or on the flanks of preglacial valleys 
containing comparatively thicker unconsolidated deposits. They are thus 
located in an environment where recharge to the aquifer may be induced. 
Smaller yields are generally obtained from domestic wells. The median reported 
yield of 92 domestic wells is 16 gal/min (1 1/s) (see figure 5). These wells 
have smaller diameters and are shallower and less developed than the public 
supply and industrial wells. Most domestic wells are between 150 and 250 ft 
(46 and 76 m) deep; whereas, most public-supply and industrial wells are 
between 200 and 400 ft (61 and 122 m) deep. 

Watchung Basalt 

The Watchung Basalt is utilized primarily for domestic water supplies 
in Passaic County. Reported yields of 92 domestic wells range from less 
than 1 gal/min (.06 1/s) to 40 gal/min (3 1/s). The median yield is 12 
gal/min (.76 1/s). Figure 5 shows the frequency distribution of yields of 
these domestic wells. Reported yields of nine industrial and commercial 
wells in Passaic County range from 50 to 180 gal/min (3 to 11 1/s). A few 
wells in adjacent Essex County have reported yields as high as 400 gal/min 
(25 1/s) (Nichols, 1968). 
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Depths of wells tapping the Watchung Basalt range from 30 to 600 ft 
(9 to 183 m). The average depth of 31 selected wells (table 2) is 250 ft 
(76 m). 

Quaternary Deposits 

Stratified deposits of Quaternary age are an important source of ground 
water for public supply and industrial use in Wanaque and Pompton Lakes and 
along the western side of Wayne Township. These deposits are major sources 
of water in adjacent Morris County (Gill and Vecchioli, 1965) and along the 
Ramapo River in western Bergen County (Vecchioli and Miller, 1974). The 
deposits in Passaic County have not, for the most part, been extensively 
explored and are potentially an Important source of ground water for future 
development. Interpretation of the thickness and probable lithology of 
stratified and unstratified deposits (fig. 4) provides an initial guide to 
locate probable stratified deposits of sufficient areal extent and thickness 
to supply suitable quantities of water to wells. 

Stratified deposits of Quaternary age generally yield larger quantities 
of water to individual wells than do the other major geologic units in 
Passaic County. Reported yields of wells range from 4 to 920 gal/min (.25 to 
58 1/s). The frequency distribution of reported yields of 33 public supply 
and industrial wells and of 47 domestic wells is shown in figure 5. The 
median yields of the domestic wells are 16 gal/min (1 1/s) and that of the 
public supply and industrial wells are 130 gal/min (8 1/s). 

The maximum depths of wells tapping Quaternary deposits are limited by 
the thickness of the deposits. Reported depths of 23 wells (table 2) range 
from 22 to 170 ft (7 to 52 m). Most of the wells are between 50 and 125 ft 
(15 and 38 m) deep. 

Quality of Water 

All natural water contains some impurities. Even rainfall is not 
chemically pure. It absorbs dust and also gases, such as carbon dioxide, 
from the atmosphere. Water in passing through the atmosphere and over and 
through the soil and underlying rocks acquires impurities as either dissolved 
or suspended matter. The physical and chemical nature of the dissolved or 
suspended matter determines the natural quality of the water and its suitability 
for any particular use. 

The nature and concentration of impurities in water depend chiefly on the 
chemical composition of the soils 2nd underlying rocks with which the water 
comes in contact, and upon the length of time that the water and rock have 
been in contact with each other. Generally, the longer water remains in 
contact with the soil and rock, the more dissolved matter it will contain. 
Suspended matter which consists largely of sediment derived from erosion at 
the land surface is not an important constituent of ground water. 

Man's activities may Impair the natural water quality. Disposal of 
industrial wastes and domestic sewage can pollute water supplies. Water can 
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also pick up matter that man has added to the environment such as that found 
in fertilizers, pesticides, and compounds used in snow and ice removal along 
highways. Dissolved minerals in natural water may be either harmful or 
beneficial so it is important to know the kind and concentration of minerals 
in our water supply and how they affect the use of the water. 

Chemical constituents most commonly tested for in water are silica, 
iron, manganese, calcium, magnesium, sodium, potassivrai, bicarbonate, sulfate, 
chloride, fluoride, and nitrate. Concentrations of these elements are 
reported in this report in milligrams per litre (mg/1). Other properties of 
water that influence its use and degree of treatment are dissolved solids, 
hardness, specific conductance, pH, and temperature. The chemical composition 
and physical character of ground-water samples from Passaic County are shown 
by the results of analyses of samples given in table 3. 

Standards of water quality vary considerably according to the intended 
use. The New Jersey Department of Health (1967) has established standards 
for maximum concentrations of many constituents in water that are to be used 
for potable purposes. The recommended maximtom concentrations of certain 
specific chemical substances in New Jersey's potable water-supply systems 
are listed below: 

Constituent Recommended maximum 
(milligrams per litre) 

Chloride (Cl) 250 
Fluoride (F) 1.5 
Hardness (as CaCO-) 150 
Iron (Fe) 0.3 
Manganese (Mn) 0.05 
Nitrate (NO.) 30 
Sodium (Na); 50 
Sulfate (S04) 250 
Total dissolved solids .....500 

The N.J. Health Department further states that . . "these chemical substances 
should not be present in a water intended for potable purposes in excess of . 
the listed concentrations. Their presence may constitute grounds for the 
rejection of the supply if, in the opinion of the Department such substances, 
either singly or in combination, are present in such concentrations as would 
render the water unduly corrosive, unpalatable, hazardous to the consumer, 
or aesthetically objectionable," Most of the naturally occurring ground 
water in Passaic County is of better quality than the New Jersey potable 
standards except for high concentrations of iron, hardness, and dissolved 
solids in some areas. 

Excessive concentrations of iron, 0,3 mg/1 or more, cause a reddish-
brown staining on laundry and bathroom fixtures and gives the water an 
astringent taste. Corrosion of metallic surfaces such as copper piping also 
causes staining; for compounds of copper, it generally leaves a bluish 
stain. 
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Soft water and hard water are common terms in describing the quality 
of water supplies. Very soft water generally causes corrosion of metallic 
surfaces; whereas, hard water uses excessive amounts of soap in household 
laundering, also leaves a light scum in wash tubs, and is absorbed into 
laundered clothing. The hardness of water classification used in this report 
is as follows: 

Hardness description Range 
(milligrams per litre) 

Very soft 0 - 30 
Soft 31 - 60 
Moderately hard 61 - 120 
Hard 121 - 180 
Very Hard More than 180 

The hardness of ground water studied in this investigation from all the 
different aquifers in Passaic County ranged from soft to very hard (34 mg/1 
to 540 mg/1). 

Standards for water quality for industrial uses differ widely. Most 
industrial processes require water containing no more than 500 mg/1 dissolved 
solids. Almost all the ground water used in Passaic County contains less than 
500 mg/1 dissolved solids. Water used for cooling may contain more than 500 
mg/1 dissolved solids, but should have a relatively constant and cool 
temperature. Temperatures of ground water are nearly constant throughout 
the year and generally range from about 10° to 15°C (Celsius) in most areas 
of Passaic County. 

The quality of ground water in Passaic County varies considerably from 
one aquifer to another and from place to place within the same aquifer. 
These variations can be attributed mainly to (1) differences in the composition 
of the rocks within the aquifers, (2) the pattern of ground-water movement 
from recharge to discharge areas, and (3) the length of time water is in 
contact with the rocks and the depth of water circulation in each aquifer 
system. 

Water from the Precambrian rocks ranges from soft to moderately hard 
(34 to 104 mg/1) and is low in dissolved solids (66 to 159 mg/1), (See 
table 3). Chloride concentrations in four samples ranged from 2,4 to 11 
mg/1. Most of the water is slightly alkaline with an average pH of about 
7.3. The relatively low mineral content of water from the Precambrian rocks 
is due mainly to the highly resistant nature of the rocks to weathering. 

Only one sample of water was obtained from a well penetrating the 
Paleozoic rocks (Well WM-48). The water quality of this sample is quite 
similar to that from the Precambrian rocks. 

The quality of water from the Quaternary deposits in Passaic County 
appears to be very good as indicated by the results of the two analyses 
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(Wells Wn-2 and Wn-8) in table 3. The water is only moderately hard (65 and 
83 rag/1) and is low in dissolved solids (122 and 133 mg/1). It ranges from 
slightly acidic (pH 6.5) to slightly alkaline (pH 7.6). Although supporting 
data are not presently available, it is believed that the quality of water 
from the Quaternary deposits is similar to that in the underlying rocks. 
Hence, less mineralized and softer water would probably be found in the 
stratified drift underlain by the Precambrian rocks than in the stratified 
drift underlain by the Brunswick Formation. 

The quality of water in the Brunswick Formation differs from that in the 
other aquifers in Passaic County. It is generally much more mineralized and 
its quality varies considerably more from place to place. Dissolved sol.Lds 
in 11 samples listed in table 3 range from 129 to 563 mg/1 and average 314 mg/1. 
However, as much as about 16,000 mg/1 of dissolved solids have been reported 
by Cook (1885, p. 116). 

In general the water in the Brunswick is less mineralized in the recharge 
areas at higher altitudes and more mineralized in discharge areas at low 
altitudes. Figure 6 shows the general relation of altitudes of tops and 
bottoms of wells to dissolved solids from typical wells in the Brunswick 
Formation in Passaic County. Well Wn-3 located near Lionshead Lake in 
northern Wayne Township is at an altitude of 340 ft (104 m) above sea level 
and has the lowest dissolved solids--129 mg/1. Wells Hw-2, Hw-5, Hw-6, and Hw-7 
are located entirely in Hawthorne Borough on the valley flanks of Goffle 
Brook, Well Ps-3 in the City of Passaic is at the lowest altitude, and the 
dissolved solids content is over 500 mg/1. 

Water from the Brunswick Formation probably becomes more mineralized with 
increasing depths below land surface. Increasing mineralization of the water 
with increasing depth was reported as early as 1885 by Cook (1885, p. 115-117) 
for a test well drilled to a depth of 2,100 ft (640 m) in Paterson, N. J. 
During drilling of this well, water samples were collected at about 900 ft 
(274 m), 1,700 ft (518 m) and 2,050 ft (625 m) below land surface and contained 
about 230 mg/1, 6,000 mg/1 and 16,000 mg/1 of dissolved solids, respectively. 
The water at 1,700 ft (518 m) was mostly "sulfate of lime" while the water 
at 2,050 ft (625 m) was "strongly saline" and contained "408.46 grains per 
gallon of chloride of sodium" (about 6,900 mg/1 of NaCl), This well is 
located above the present day tidal area of the Passaic River. The highly 
mineralized water found at depth is not related to present-day salt-water 
intrusion but, more likely, is characteristic of a residual saline water. 
Highly mineralized water probably occurs at similar depths elsewhere in the 
eastern part of the county. 

Water from the Brunswick Formation is moderately hard to very hard. 
The average hardness for 12 of the 13 analyses (one analysis, well Cl-12, is 
discussed separately below) in table 3 is 199 mg/1, and the minimum and 
maximum values are 89 and 340 mg/1, respectively. As the recommended 
maximvmi hardness of potable water by the New Jersey Department of Health is 
150 mg/1, much of the ground water from the Brunswick used for potable 
supplies should be treated to reduce its hardness. The hardness is due 
mainly to the solution of calcium and magnesium sulfate minerals in the 
rocks. Gypsum (calcium sulfate), a highly soluble mineral, has been observed 
in cuttings from wells in the Triassic rocks (Herpers and Barksdale, 1951, 
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p, 37) and undoubtedly contributes to the hardness of the water. 

In some areas, particularly the more industrialized and urbanized parts 
of the county, the natural quality of water in the Brunswick Formation has been 
contaminated by man's activities. For example, water from a well in Clifton 
(Well Cl-12) has been contaminated by industrial waste water from nearby 
seepage pits. The water contains unusually high concentrations of iron, 
25 mg/1; sulfate, 435 mg/1; and hardness, 540 mg/1. This water is acidic 
(pH 5.9). The low pH, together with a high reported carbon dioxide 
concentration, make this water excessively corrosive. The exceptionally 
high concentration of iron in this water is probably due to corrosion of 
pipes. Although this water is suitable for industrial cooling purposes, 
it is not suitable for potable supply according to the New Jersey Department 
of Health Standards, With continued use of this type of highly corrosive 
water, pipes and other plumbing fixtures would eventually have to be repaired 
or replaced, 

WATER USE 

Water use in Passaic County from both surface- and ground-water 
supplies averaged about 106 Mgal/d (million gallons per day) [5 m /s (cubic 
metres per second)] in 1965 (N. J. Division of Water Resources, (personal 
commun,, 1969), Of this total, demands for public supply accounted for 76 
Mgal/d (3 w r / s ) ; industrial use, 27 Mgal/d (1 xsr/s)-, and irrigation, 3.0 
Mgal/d (,13 m^/s). Total per capita use averaged 247 gal/d (gallons per 
day) [935 1/d (litres per day)]. Because of insufficient data, ground water 
use for all purposes could not be determined for this report. However, 
only a very small portion of the County's total requirements is presently 
derived from ground-water sources; probably between 5 and 10 percent of the 
total demand. 

The major purveyors of surface water for use in Passaic County are: 
(1) Passaic Valley Water Commission which serves most of the public-supply 
requirements for Clifton, Little Falls, Passaic, Paterson, Prospect Park, 
and part of West Paterson; (2) Butler Water Bureau which serves Bloomingdale 
and Pompton Lakes; (3) Haledon Water Department which serves both Haledon 
and North Haledon; (4) Newark-Pequannock water systems which serve most 
of Wayne Township, The major purveyors of ground water for public supply 
and their monthly and anniial pumpage in 1968 are shown in table 1. In 1968, 
ground-water withdrawals for public supply averaged 4,39 Mgal/d (,19 m-^/s). 
About 80 percent of public supply withdrawals come from wells tapping the 
Brunswick Formation in Hawthorne and Wayne Townships in the more developed 
southern part of the county. 

Seasonal variations in the total use of ground water can also be seen 
in table 1, Maximum monthly pumpage for the public supplies averaged about 
140 percent greater during July and August 1968 than during February and 
March, 
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Table I.—Use of ground water for publ ic supply in Passa ic County, N.J . - -1968 
(In mi l l i on gal lons per day) 

(Data from records of New Jersey Divis ion of Water Resources) 

J a n u r y r e b m a r y March Apri l Ha^ 
Annual 

Jiaie July Aufyjst September October November December Average 

Hawthorne W.cer 
Dept. 

Wanaque Water 
Dept. 

Wayne Tvp. Water 
Dept, 

West Milford Twp. 
Munlc. U t i l . 
Auth.* 

Ringwood Boro 
(Wind beam 
Water Co.) 

To ta l s 

2.70 

. 6 2 

. 2 2 

. 0 4 

. 1 5 

3.73 

2.79 

. 4 8 

. 2 7 

. 0 4 

. 1 6 

3.74 

2.82 

. 4 1 

. 2 8 

. 0 4 

. 1 5 

3.70 

3.18 

. 4 5 

. 2 8 

. 0 6 

. 1 5 ^ ' 

4.12 

3.26 

. 6 9 

. 2 8 

. 0 7 

.17^/ 

4.47 

3.55 

. 7 5 

. 2 7 

. 0 8 

. 16^ ' 

4 .81 

3.62 

. 8 7 

. 2 7 

. 1 2 

. 1 7 ^ ' 

5.05 

4.19 

. 7 6 

. 2 4 

. 1 2 

.1(4' 

5.47 

3.47 

. 5 8 

. 2 3 

. 1 0 

. 1 ^ ' 

4 .53 

3.10 

. 6 4 

. 2 7 

. 0 8 

. 1 ^ ' 

4.24 

3.09 

. 7 9 

. 2 6 

. 0 6 

.15^' ' 

4 .35 

3.26 

. 6 7 

. 1 9 

. 0 7 

. 1 5 ^ ' 

4,34 

3.27 

. 6 5 

. 2 6 

. 0 7 

.14-

4.39 

-^Estimated from 1967 data 

* Addit ional unknown q u a n t i t i e s of ground water are supplied from about 40 low-producing 
wells to small conmunities throughout West Milford Township by about 27 p r iva t e water 
companies. 

Ground water, derived from wells, is utilized to some extent in all 
municipalities in the county. However, in the more suburban and rural 
areas, almost all water supply is from wells. In these less populated 
areas, wells are used for Industlral, commercial, residential, and rural 
water requirements. In West Milford Township, for example, ground water 
is supplied to small communities by about 27 private water companies 
pumping from about 40 wells. Most of these wells tap aquifers in rocks 
of Precambrian and Paleozoic age and produce small to moderate quantities 
of water, Ringwood is supplied by many low yielding wells tapping 
Precambrian and Quaternary rocks. 

Trends in ground-water pumpage by the major public-supply companies 
from 1951 to 1968 are shown in figure 7, Ground water pumpage has 
increased from 2,1 Mgal/d (,09 m^/s) in 1951 to 4.39 Mgal/d (,19 m^/s) in 
1968. 

Ground water pumpage, as well as total water use, is expected to 
increase substantially in the next 10 years. Future use will depend 
largely on an increasing population and an expanding economy. According 
to the N.J. Division of Water Resources (personal commun., 1969) the 
total water demand in Passaic County is expected to increase from 106 
Mgal/u (5 m^/s) in 1965 to 142 Mgal/d (6 m^/s) in 1980. Public supplies 
are expected to account for about 70 percent of the total demands. 
Suburban areas and relatively undeveloped rural areas will show the largest 
increases in population with corresponding increases in water demands. For 
example, the population from 1960 to 1969 is estimated to have increased 
about 62 percent in Wayne Township, 80 percent in Ringwood, and 63 percent 
in West Milford (N.J, Bureau of Research and Statistics, 1970). In these 
areas ground water will play an important role in supplying the future 
water demands of the county. 
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SUMMARY AND CONCLUSIONS 

Passaic Cotaity, located in north central New Jersey is shaped roughly 
like an hour glass with the top to the northwest and the bottom to the 
southeast. The northwestern two thirds of the county is in the New Jersey 
Highlands and is underlain largely by gneiss of Precambrian age and an 
outlier of folded sedimentary rocks of Paleozoic age. The Highlands area 
is largely developed as a watershed for surface water supply; approximately 
one quarter of the land area used for this purpose is municipally owned. 

The southeastern one-third of the county is in the Piedmont Lowland 
and is underlain by the Brunswick Formation and the Watchung Basalt of 
Triassic age. The Brunswick Formation consists of alternating beds of 
reddish-brown sandstone and mudstone. Conglomerate occurs locally along 
the northwestern border of the area underlain by the Newark Group and near 
the base of the lowest Watchung Basalt, The Brunswick Formation forms 
broad lowlands that are interrupted by First and Second Watchung Mountains 
and Packanack Mountain which are underlain by Watchung Basalt. 

Bedrock in Passaic County is largely concealed beneath unconsolidated 
deposits genetically related to the continental ice sheets that overran the 
county during the Wisconsin Stage of the Quaternary Period, These deposits 
are thin to absent on hills and are thickest in present-day valleys. 
Maximum known thickness is about 220 ft (67 m) in the valley of the Pequannock 
River near Pompton Lakes, 

Ground water occurs in the intergranular openings of unconsolidated 
stratified deposits and in joints, fractures, cleavage plans, and faults 
in consolidated rocks. 

Water bearing openings in the Brunswick Formation occur in discrete 
zones controlled by bedding. The movement of water within these zones is 
preferentially along strike and hydraulic connection between water-bearing 
zones is generally poor. The movement of water in the Precambrian and 
Paleozoic rocks is largely transverse to the regional strike along joints 
which have been selectively enlarged by weathering. 

The Brunswick Formation is the most Important aquifer in Passaic County. 
It is the major source of ground water for public supply and industrial use 
in the county. Reported yields of public supply and industrial wells range 
from 50 to 510 gal/min (3 to 32 1/s) , and the median yield is 130 gal/min 
(8 1/s), The median yield of all the public supply and industrial 
wells, which were drilled to depths of 300 ft (91 m) or greater, is 190 
gal/min (12 1/s) and 230 gal/min (15 1/s) for those deep wells which were 
8 in (203 mm) or larger in diameter. The deep wells of large diameter 
probably represent reasonable tests of the maximum yield available for their 
specific locations. The median reported yield of domestic wells is 16 gal/min 
(1 1/s). Most domestic wells are 150 to 250 ft (46 to 76 m) deep; whereas, 
most public supply and industrial wells are 200 to 400 ft (61 to 122 m) deep. 
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Crystalline rocks of Precambrian age are the major source of ground 
water for domestic use in the northwestern two-thirds of Passaic County. 
Reported well yields range from 1 to 200 gal/min (.06 to 13 1/s). The 
median reported yield of domestic wells is 5 gal/min (.32 1/s) and that 
of public-supply wells is 30 gal/min (2 1/s). The highest yields are 
obtained from wells located in the larger valleys near streams or large 
lakes. 

Rocks of Paleozoic age and the Watchung Basalt of Traissic age are 
utilized primarily for domestic water supplies in Passaic County. Reported 
yields of wells tapping the Paleozoic rocks range from less than 1 to 35 
gal/niin (.06 to 2 1/s) and the median yield is 10 gal/min (.63 1/s). 
Reported yields of domestic wells tapping the Watchung Basalt range from 
less than 1 to 40 gal/min (.06 to 3 1/s) and the median yield is 12 gal/min 
(.75 1/s). However, reported yields of nine industrial and commercial wells 
in the basalt range from 50 to 180 gal/min (3 to 11 1/s), and a few wells 
in adjacent Essex County have reported yields as high as 400 gal/min (25 1/s). 

Unconsolidated stratified deposits of Quaternary age are an important 
source of ground water for public supply and industrial use in parts of 
Passaic County. These deposits are major sources of water in adjacent 
Morris County and in western Bergen County. They have not been extensively 
explored in Passaic County but are potentially an important source of 
ground water for future development. Reported yields of wells tapping the 
stratified deposits range from 4 to 920 gal/min (.25 to 58 1/s), The median 
reported yield of domestic wells is 16 gal/min (1 1/s) and that of public 
supply and industrial wells is 130 gal/min (8 1/s), Depths of wells depend 
upon the thickness of the deposits. Reported depths range from 22 to 170 
ft (7 to 52 m). 

The quality of ground water in Passaic County varies from one aquifer to 
another and from place to place within the same aquifer. Water from the 
Precambrian rocks is soft to moderately hard (34 to 104 mg/1) and is low in 
dissolved solids (66 to 159 mg/1). Water from only one well tapping the 
Paleozoic rocks has been analyzed. It is similar in quality to water from 
the Precambrian rocks. Water from two wells tapping the Quaternary deposits 
is moderately hard (65 and 83 mg/1) and has dissolved solids contents of 
122 and 133 mg/1. 

Water from the Brunswick Formation is moderately hard to very hard 
(89 to 540 mg/1). The hardness is due mainly to solution of calcium and 
magnesium sulfate minerals (such as gypsimi) in the rocks. The dlssolved-
solids content ranges from 129 to 563 mg/1. More highly mineralized water 
occurs at depth in the Brunswick Formation. This is indicated by an analysis 
of water which contained 16,000 mg/1 dissolved solids at a depth of 2,050 
ft (625 m) in a well in Paterson. In general, water in the Brunswick is less 
mineralized in recharge areas at higher altitudes and more mineralized in 
discharge areas at lower altitudes. 
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Water use from both surface and ground-water supplies in Passaic County 
averaged about 106 Mgal/d (5 1/s) in 1965. Ground water probably accounts 
for 5 to 10 percent of this total. Ground-water pumpage by the major public-
supply companies in the county has increased from 2.1 Mgal/d (.09 1/s) in 
1951 to 4.39 Mgal/d (.19 1/s) in 1968, About 80 percent of the 4.39 Mgal/d 
(.19 1/s) was from wells tapping the Brunswick Formation in the southern part 
of the county. 
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SEDIMENTARY ROCKS 

Brunswick F^ormalion 

ReddlS^-b^own mudslone and siltstone and locaflysand- P 
• toneand conf lonwralc. Industrjaf and mun i c i po l wel l 
y i t i ds ran^e up t o 5 l 0 g a l ^ i j n ( 3 2 \ / \ ) 

Shunncmunh Conglomerale 

Purple to (TKHOOn mossively bedded cong lom«ra te w i t h 
(ome bedso l red sondtlone and shale. Yields sma l l 
quonttt les o( tvoter to domestic w e l l s - u s u d l y less than 
B g a l / m i n ( 0 . 9 l / » ) . 

Bel lvale Sandstone of DoMon (1894 ) and Cornwall Shale 

The Be l lvo te is.o h a r d , gray , t h i c k - bedded lo l loggy 

sandstone over ly ing I t ie dorh t l a i y Cormrall shall. 

Bolh units yield smM I quant i t ies of water to wells. 

KoTKXJse Sondslone 

Cons is i s of o lower w h i l e , t h i c k bedded quartzose 
cong lomera te wh ich is usual ly f r i o b i e t u t l oca l l y 
cemented overlain t>y o green ish , hard th in bedded 
sandstone. Lower conglomerote a<m yield moderate 
supplies of water to wel ls - up l o SCfgot/min (3 \h ,V 
irftere it is f r iobie. 

Oecl«r Limestone 

A dark g roy s h a i y , Impure l imestone, too th in to be 
hydro logical ly Impor tont . 

Longwood Shale end Green Pond Conglomerate 

The Longwood consists of about 2 0 0 ft (61 m) of red shale 
over ly ing t h e Green Pond Conglomerate and interbedded 
sandstone. Locally t he lower beds of the Green Pcnd ore 
friable ond therefore moy t>e hydrologKally fmpor ton i . In 
gerterol howevei; both units yield only small supplies of 
wQler to wel ls- less than 3o ga l /m in ( 2 l / s } 

[-.•6s>i\'| 

Unnomed b lock shole 

Hydrologically ummportoni 

• " • ^ ^ / / 

Kittat inny LimeslQne and Hordysion Quor l^ t ie 

The Ki t tot innv IS massively bedded s i l i c i ous l imes tone 
overlying the Hordystone which is composed of ouo r t i i t e 
ond calcareous scmdstone The calcareous sandstone is 
locolly f r iable and tl ierefore rnoy yield moderate supplies 
of water to wells 

iGNEOui; AND METAMORPHIC R O C K S 
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Hyperiif iene - guor lz onaesine gne i i s 
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M O R R I S COUNTY 

EXPLANATION 

Line of equal thickness of the Ouaternary depositSi 
includM total thickness of all unconsolidotsd deposits 
oboM the bedrock surface 

Mwal 25 ft (em) to 100ft (30 m); not dtlineoted where 
thicknM»«sartar**rthanl00ft(30m) Lirws bosed 
on about SOO driller's logs of wells tholwcit kvgely 
locoitd by ostigned locutions of Uw H. X Bureou of 
Geology. Most tocMions w«re not fUkt ctttd^d 

Aeporled totol thickness, in feet, of Quaternary deposits. 

Well 
Products Iroffl inlcrvols of sand ond gravel that art: 

A. I t u thon I0rt(3m) 
B. lOlo 30rt(3to9m) 
C. grtoMrthonSOflOffl) 

Wtll 
Producti from btdrocfc OrHMr's k>g indicates intervals 
of tond Old gnitfti outrlying bvdreck thot ore: 

A. I««s Ihoo lOft (3m) 
B. lOloSOft ( 3 lo9m 
C. grtdtr Hion 30fl eanv 

MMl penelroting bedrock 

Driller's log indicates till (T), or laminated silts 
and cloys U.), or intervals possibly containing 
sand ond grovet (S) ovtrlylng btarock. 
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OSRIRF 10/12/87 
Page 1 of 5 

PRELIMINARY ASSESSMENT 
OFF SITE RECONNAISSANCE 

INFORMATION REPORTING FORM 

Date: / K ^ 9^ / 9 ^-^ 

Site Name: -^^/^A/O ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ TDD: 0 : ^ - ^ o - / - - g r 

Site Address: ^TP I 6 t. r r c s a - e - / f c ^ ^ T ^ c ^ O 
Street, Box, etc. 

Town 

: ^ ^ ^ : ^ 

County 

State 

NUS Personnel: Name Discipline 

^ ^ S b c ^ A ^ S V ^ M(^Z-^^O^^^l^Cr7c ^ 

sj , fJ^Vj-VO / / ^ ^ y ^ ^ ^ ^ ^ / / ^ ^ . <^:J 'J^/^J^^7^ 

Weatl^er Conditions (clear, cloudy, rain, snow, etc.): 

r / . / 7 ^ ^ 

Estimated wind direction and wind speed: C_jgf.JC'*\r— 

Estimated temperature: ( S ^ S " " / " O 

Signature: 71^U>t^^..'~-jO^>^^ Date: ' 3 / ' ^ / W ' 

Countersigned: / Date: ^//^/^f 



OSRIRF 10/12/87 
Page 2 of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: ^ , A/s^ 
Site Name: Q-^fhTb^^^^T^/Z. ( U o ^ TDD: ^ " ^ - ^ ^ ' C ^ ^ 

Site Sketch: 

Indicate relative landmark locations (streets, buildings, streams, etc.). 
Provide locations from which photos are taken. 

U r r f l ^ ^ T^^^^r^i^^ r^Or^O 



OSRIRF 10/12/87 
Page 3 of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: 5V? 

Site Name: ^J^/AJTm^t^rB/l- CoQ-P^ TDD: O Z ' ^ S ^ O ^ - O ^ 

Notes (Periodically indicate time of entries in military time): 

9-1^ . y - ^ 

/YUr< /̂ lê -̂-< -̂W^ 

C v O ' - ^ n j i - ^ 

-{-h^ZJLUi) 

/Q-^^-^^^o^^ cf : /^^§t7^juy^^ /i^-'^.qt^:fj>:dc^y^ 

— |Qc-<t-w>>.<i^ Gr-^Lirr c>f 

4"̂ ^ 
C<3->-»- 'k-«-T~^ 

,':i^-d'a-i^-—->i. 

1-^3'^ -

_y^Xj£2VL 

• . ^ ^ < - < : \ 
( j y j r o ^ y f - ^ 

OUd 

yt^o^^;:^ 
Countersignature: 

Date: <=ri ' / ^ / ^ 

Date: j( /^1^/ff 



OSRIRF 10/12/87 
Page ^ of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: S-/9/ 

Site Name: S ^ / ^ V 2 : ^ ^ e 7 ^ / ^ TDD: a ' 2 - - % ^ ^ W - G ^ 

Notes (Cont'd): 

//^^ I 
^^9-g>-*--^^^^^. A --—-<7 

f i j y y ^ / l y Q ^ . % 

,,^.cd±>k. " ^ rKM-^xJ^ 

Attach additional sheets if necessary. Provide site name, TDD number, signature, 
and countersignature on each. 

Signature 

Countersignature: 

; "^U^JL^p^^X-^&U^-^^ Date: <^/^/^^ 

Date: 



OSRIRF QZlllIZe 
Page 5 of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: ^/V^ 
Site Name: <,efi^o/hB7BfZ^ C o f ^ P TDD: ^ : 2 - f j ^ O ^ - O ^ 

Photolog: 

Frame/Photo 
Number Date Time Photographer Description 

/^o-u-g-^ 

Attach additional sheets if necessary. Provide site name, TDD number, signature, 

and countersignature on each. 

Signature: P (MJop^^^^iy'<.^.^i^^~^' Date: S V ^ ^ / ^ ^ ^ 

Countersignature: ^ 4 ^ / /LM/f/ ' '^~ Date: ^ / 
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Federal Register / Vol. 49, No. 16 / Tuesday. January 24. 1984 / Notices 2943 

Date: 
Company 
By: 
Date: 
Contractor 
By: 
Date: 
II'R OQC M-US2 Rlad I ' S - M : 9:43 <ffl| 

BILUNQ CODE CS0»-50-MIA% 

[OW-FRL-2460-3I 

Brunswick Shale and Sandstone 
Aquifer of tha RIdgev/ood Area, New 
Jersey; Final Determination 

AGENCY: U.S. Environmental Protection 
Agency. 
ACTION: Notice. 

SUMMARY: Pursuant to Section 1424(e) of 
the Safe DrinJcing Water Act the 
Administrator of the U.S', Environmental 
Protection Agency (EPA), has 
determined that the Brunswick Shale 
and Sandstone Aquifer, underlying the 
Ridgewood Area, is the sole or principal 
source of drinking water for Elidgewood, 
Midland Park. Glen Rock, and Wyckoff^ 
New Jersey, and that the aquifer, it iE 
contaminatijd. would create a significant 
hazard to p ibiic health. As a result of 
this action. Federal financially assisted 
projects constructed in the Ridgewood 
Area and iH streamT.ow source zone 
(upstream piortions of Ho Ho Kus Brook 
and Saddle River Run drainage basins) 
will be subject to EPA review to ensuie 
that these projects are designed and 
constructed so that they do not create a 
significant hazard to public health. 
AOORESSES: The data on which these 
findings art; based are available to tiie 
public and may be inspected during 
normal business hours at the U.S. 
Environmental Protection Agency. 
Water Supply Branch. 28 Federal Plaza, 
New York, New York 10273. 

FOn FUBTHEH INFORMATION CONTACT. 
Damina J. Duda, Water Supply Branch. 
26 Federal Plaza. .Mew Yor.k. New York 
10273 (212) 264-1800. 
SUPPLEMENTARY INFORMATION: Notice is 
hereby given that pursuant to Section 
142-S(e) of the Safe Drinking Water Act 
(42 U.S.C. 300f. 300h-3(e), Pub. L. 9^-
523), the Administrator of the U.S. 
Environmental Protection Agency (EPA) 
has determined Lhat the Brunswick 
Shale and Sandstone aquifer of the 
Ridgewood Area is the sole or principal 
source of drinking water for Ridgewood. 
Midland Park. Glen Rock, and Wyckoff. 
New Jersey. Pursuant to Section 1424(e). 
Federal financially assisted projects 
constructed in the Ridgewood Area and 
Its streamflow source zone (upstream 
portions of Ho Ho Kus Brook, and 
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Saddle River Run drainage baiins) will 
be subject to EPA review. 

I. Background 

Section 1424(e) of the Safe Drij^iJuig 
Water Act state: "S'l 

(e) If the Adminifltntor detenninM.91 Us • 
own initiative or upon petition. th«t f ^ n a 
has an aquifer which it the aolt or paawipaJ 
drinking water source for tha area and which, 
if contaiminatad. would create a figniRcant 
hazard to public health, he shall publish 
notice of that determination in the Federal 
Registar. After the publicatjoa of any such 
notice, no commitment for Federal financial 
asf istance (through a grant, contract loan 
guarantee, or otherwise) may be entered into 
Tor any profect which the Administrator 
determinei may contaminate such aquifer 
through a recharge zone so a* to create a 
significant hazard to public health, but a 
commitment for Federal financial aiaistance 
may. if authorized under another provision of 
law. be entered into topiaa or design the 
project to assure that it will not so 
contaminate the aquifee. 

On July 4.1979. the Committee to keep 
Our Water Pure petitioned EPA to 
designate the Brunswick Shale and 
Sandstone Aquifer of the Ridg<;wood 
Area as sole source aquifer. Oa January 
IS. 19B0. EPA published a notice in the 
Federal Register announcing a public 
comment period and setting a public 
hearing date. A public heairing was 
conducted on February 23. ISa), and the 
public was allowed to submit i;omments 
on the petition until March 23. 1930. 

II. Basis for Determination 

Among the factors to be con:;idered 
by the Administrator in connection with 
the designation of an under Section 
1424(6) are: (1) Whether the aquifer is 
ihe area's sole or principal source of 
drinking water, and (2) whether 
contamination of tlie'aquifer would 
..reate a significant hazard to public 
heakh. 

On the basis of information available 
to this Agencj', the Administrator has 
made the following findings, which are 
the basis for the determination noted 
above: 

1. The Brunswick Shale and 
Sandstone Aquifer of the Ridgewood 
Area is the "sole source" of drinking 
water for the approximately 68.320 
residents of Ridgewood. Midland Park. 
Glcn Rock, and Wyckoff, New Jersey. 

2. There is no existing alterniitive 
drinking water source or co.Tibination of 
sources which provides fifty percent or 
more of ibe drinking water to llie 
designated area. 

3. The Brunswick formation is a soft 
red shale interbedded vsith coarse 
grained sandstone. The aquifer is ' 
overlain by permeable unconsolidated 
glacial anti recent deposits. As a result 

of permeable soil characteristics, the 
Brunswick Shale and Sandstone Aquifer 
of the Ridgewood Area is highly 
susceptible to contamination through its 
recharge zone from a number of sources, 
including but not limited to, chemical 
spills, leachate from landfills, 
stormwater runofL highway deicers. 
faulty septic systems, wastewater 
treatment systems, and waste disposal 
lagoons. The aquifer is also susceptible 
to contamination to a lesser degree from 
the same sources, through its streamflow 
source zone. Since ground water 
contamination can be difficult or 
impossible to reverse and since the 
aquifer in this area is solely relied upon 
for drii\king water purposes by the 
population of the Ridgewood Area, 
contamination of the aquifer could pose 
a significant hazard to public health. 

in. Descriptioa of the Bniaswick Shaie 
and Sandstone Aquifer of (he 
Ridgewood Area, Its Recharge Zone and 
Its Streamflow Source Zone 

The Brunswick Shale and Sandstone 
Aquifer is a soft red shale interbedded 
with coarse grained sandstone. The 
formation, located in northern New 
Jersey, is fairly large, extending south 
into Pennsylvania and north into .New 
York. Igneous Intrusions which form the 
Watchung Mountains and the Palisades, 
also form the western and eastern 
boundaries of the Bumswick formatioa 
respectively. The area in w^hich Federal 
financially assisted projects will be 
subject to review is the portion of the 
Brunswick Shale and Sandstone .Aquifer 
in the Ridgewood Area, its streamflow 
source zone, and its recharge zone. 

For the purposes of this designation, 
the Brunswick Shale and Sandstone 
Aquifer of the Ridgewood Area is 
considered to include the entire 
municipalities of Ridgewood. Midland 
Park. Glen Rock, and Wyckoff. New 
Jersey. It's recharge zone is considered 
to be one and the same with this area. 
The streamflow source zone is that 
portion of the drainage basins of Ho Ho 
Kus Brook and Saddle River Run located 
upstream of the Ridgewood area. This 
includes all or a portion of the following 
New Jersey municipalities: Waidwick, 
Allendale, Ramsey. Mahwah. Franklin 
Lakes. Ho Ho Kus. Saddle River. Upper 
Saddle River. Woodcliff Lake. Hillside, 
Washington. .Montvale. as well as 
Ramapo To^vnship, .New York. 

IV. Information Utilized in 
Determination 

The information utilize in this 
determination includes the petition, 
vvritten and verbal comments submitted 
by the public, and various technical 
publications. The above data is 

available to the public and may be "* 
inspected during ntnmal business hours " 
at the U.S. Envirorunental Protection 
Agency. Region 11. Water Supply 
Branch. 28 Federal Plaza. .New York. 
New York 10278. 

V. Project Review 

EPA Region II is working with the ' 
Federal agencies that may in '-".e future 
provide financial assistance to projects 
in the area of concern. Isteragsncy 
procedures have been developed "-i 
through which EPA will be coafied of ' ' : 
proposed coounitments by Federal O 
agendes for projects which could '-* 
contaminate the Brunnvick Shale and '-'̂  
Sandstone Aipiifer, upon whis : the '"^ 
Ridgewood Area is dependent for its °!'. 
sole source water supply. E?.\ will j ^ 
evaluate such projects and. wsere -"> 
necessary, conduct aa in-depth review, r; 
including soliciting public coizatents ''' 
where appropriate. S'nould the i> 
Admintsttator determine that a project ' \ 
may contaminate the aquifer through Its .' 
recharge zone so as to create a ~ 
significant hazard to public health, no / 
commitment for Federal financial 
assistance may be entered into. ^ 
However, a commitment for FederaR 
financial assistance may. if authorized 
under another provision of law. be 
entered into to plan or design the project 
to asstne that it will not so ccntaminate 
the aquifer. 

Although the project levie-.s process 
cannot be delegated, the U.S. 
Environmental Protection Agsacy will 
rely to the maximum extent possible on 
any existing or future State and local 
control mechanisms in protecdng the 
ground water quality of the Brunswick 
Shale and Sandstone Aquifer on which ' 
the Ridgewood Area is dsper.dent for its 
sole source water supply. Included in 
the review of any Federal financially 
assisted project will be coordination 
with the Slate and local agencies. Their 
comments will be given full 
consideration and the Federal review 
process will attempt to complement and 
support State and local groucd water 
p.'otection mechanisms. 

\T. Summary and Discussion of Public 
Comments 

.Most comments were gcnc.-aliy in 
favor of designation. Two lc:al 
governments submitted reso/Jlions in 
support of designation. Only ".wo 
commenters expressed any r5ser\'ations 
regarding the designation. 

One commenter expressed concern 
that the proposed designatio,-. would 
provide protection which is caplicative 
of State and local controls and may lead 
to unnecessary bureaucratic delays of 
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DISTRIBUTION: 

TIIME: 

/ /^S" 
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o:)%, ^̂ ^ ^ligg^yA^ 
jZ^^>c^^fe^L^KU.a-^ . ^ ^ ^ . 
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TAILS 2 

PBUOABILITT OP CEOUXiZC NATBUALS* 

AppiDzlaaca laaga "ol Aaalgnad 
Typa of Matarlal Hydraulic Condwctlinty Valua 

Clay, coapact t i l l , ahala; unfractund KIO"^ ea/aae 0 
•ataaoiphlc aad IgBaoua rocka 

S l l c , loaaa, t l l t y claya, t i l c y 10 '^ - 10'^ ea/aac 1 
loaaa, clay loaaa; laaa paiaaaUa 
l laaatoaa , doloal taa , aad aaadatooa; 
•odataealy p a a a a U a c l l l 

PlM aaad aad a l ley aaad; aaody 10'^ - ICT^ ea/aae 
loaaa; loaay aaada; aodaracaly 
paiaaabla llaaacoaa, deloaltaa, aad 
•aadaeoaa (no karat); aodarataly 
fraeturad Igaaoita aad aataaorphle 
rocka, aoa* eoaraa till 

Graval, aaad; hlshly fraeturad > l C r ^ ea/aae 
Ignaoua aad aataaorphle rocka; 
pataaabla haaalt aad lavaa; 
karat llaaatooa aad doloalta 

*I>anv«d froa: 

Oavla, S. H., Poroalty aad Paraaabl l l ty of Natural Watarlalt In Flov-Through 
Poroua Madia, R.J.M. DaWast t d . , Acadaalc Praaa, Nav York, 1969 

Praasa, t .A. and J.A. Charry, Groundwatar, Praat lca-Bal l , I nc . , (iaw York, 1979 
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TABLE X2 

INCOMPATIBLE MATERIALS 

In Che lists below, the alxlng of a Croup A material with a Group B natcrlal may have the potential consequence as noted. 

Croup 1-A 

Acetylene sludge 
Akallnc caustic liquids 
Alkaline cleaner 
Alkaline corrosive liquids 
Alkaline corrosive battery fluid 
Caustic wastewater 
Llae sludge and other 
corrosive alkalies 

Llae uastewstcr 
Line and water 
Spent caustic 

Group l-B 

Acid sludge 
Add and water 
ftattery acid 
Chealcal cleaners 
Electrolyte a d d 
Etching acid liquid 
or solvent 
Pickling liquor snd other 
corrosive scids 
Spent acid 
Spent BiKcd acid 
Spent sulfuric acid 

Potential consequences: Heat generation; violent reaction. 

*> 
LO 

Group 2-A 

Alualnua 
Bcryllua 
(Ulclua 
Llchiua 
Potavaiua 
Sodiua 
Zinc powder 
Other rc»ctlve aetals and 
•ecil hydrtdca 

Group 2-B 

Any uut« to Group !-«. or 1-6 

Potential consequences: Fire or explosion; generation of fla 
hydrogen gas. 

able 

Group 4-A 

Alcohols 
Aldehydes 
Hslogenated hydrocarbons 
Nitrated hydrocarbons 
Unsaturated hydrocarbons 
Other reactive organic 
compounds and solvents 

Poteatial consequences: 

Croup 5-A 

Spent cyanide and sulfide 
solutions 

Concentrated Group 1-A 
or 1-B wastes 

Group 2-A wsstes 

Fire, explosion, or violent reaction. 

Group b-B 

Croup 1-B wastes 

Potential consequences: Generation of toxic hydrogen cyanide or 
hydrogen sulfide gaa. 

Group 3-A Group 3-B 

Alcohols Any concentrated waate in 
ll«ter Groups l-A or l-B 

Calcium 
Lithlui 
Hetal hydrides 
Potassium 

SO2CI2, SOCI2. PCI2, 
CH3, SICI3 
Other watcr-rsactivc waate 

Potential consequences: Fire, explosion, or heat generation; 
generation of flaamwblc or toxic gasea. 

Source: Hazardous Waste Hanagemcnt Law, Regulations, snd Guidelines for the 

California, February 1975. 

Croup 6-A 

Chlorates 
Chlorine 
Chloritca 
Chro«ic a d d 
Hyphochlorites 
Nitrates 
Nitric acid, fuming 
Perchloratca 
Permangaoatea 
Peroxides 
Other strong oxidlxers 

Potential consequences: Fire, explosion, or violent resctlon. 

Group 6-B 

Acetic acid and other 
organic acids 

Concentrstcd mineral acldes 
Croup 2-A wastes 
Croup 4-A waates 
Other flaamable and 
combustible wastes 

Handling of Haxardoua Waste. California Department of Health, Sacr 
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DESCRIPTION OF WATER WITHDRAWAL POINTS 

The Water Withdrawal Points listing contains the following 
fields: 

CAPACITY: the pump capacity in gallons per minute 
COUNTY: county the withdrawal point is in 
DEPTH: depth of the well or pond 
DISTANCE: distance in miles from center of circle 
GEOl: the ground or surface water source 
GE02: a secondary source of the water 
LAT: latitude of the withdrawal point 
LLACC: accuracy of the latitude and longitude estimates 
lOCID: the local identification of the withdrawal point, 

or a continuation of the SOURCEID field for surface water 
LON: longitude of the withdrawal point 
MUV: the municipality the withdrawal point is in 
NAME: name of the permit, certificate, or registration holder 
NUMBER: Water Allocation permit. Agricultural Certification, or 

Registration number 
SOURCEID: the well permit number or other identifier for 

the water withdrawal 

The listing that you have requested includes most wells and 
surface intakes that are in the Water Allocation Permits, and 
representative sources from most of the Agricultural 
Certificates. Recognizing the fact that the list will contain 
errors and omissions, it is advisctble to use this resource as a 
guide and to verify all data. We try to maintain an accurate 
database; however, we can not yet guarantee reliability. If you 
spot any errors we would be very grateful to hear about them. 
Please call or write to us in reference to. the "Radius Program" 
at: 

NJDEP 
Division of Water Resources 
Bureau of Water Allocation 
CN-029 
Trenton, NJ 08625 

(609) 292-2957 

Thank you. 

Please see the attached sheets for definitions of the codes used 
in the Water Withdrawal Points listing. 
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CODES USED IN THE WATER WITHDRAWAL POINTS LISTING 

This packet contains information on the database codes that the 
Bureau of Water Allocation uses in the Water Withdrawal Points 
Listing. 

COUNTY: 

GEO: 

01 - Atlantic 15 - Gloucester 
03 - Bergen 17 - Hudson 
05 - Burlington 19 - Hunterdon 
07 - Camden 21 - Mercer 
09 - Cape May 23 - Middlesex 
11 - Cumberland 25 - Monmouth 
13 - Essex 27 - Morris 

RECENT 
Surficial Deposits 

PLEISTOCENE 
Glacial Undifferentiated 
Stratified Drift 
Terminal Moraine 
Bridgeton 
Cape May 

Holly Beach Mbr. 
Estuarine Sand 

Pennsauken 

TERTIARY 
Beacon Hill 
Cohansey 
Cohansey & Kirkwood 
Kirkwood 

Upper 
Rio Grande 
Lower 
Piney Point Mbr. 

Shark River Marl 
Manasquan Marl 
Vincentown Sand 
Hornerstown Marl 

CRETACEOUS 
Red Bank 
Navesink 
Mount Laurel 
Wenonah 
Mount Laurel & Wenonah 
Marshalltown 
Englishtown 
Woodbury 
Merchantvllle 
Magothy 

29 -
31 -
33 -
35 -
37 -
39 -
41 -

GRS 

GQGU 
GQSD 
GQTM 
GQBS 
GQCM 
GQCHB 
GQES 
GQPS 

GTBH 
GTCH 
GTCK 
GTKW 
GTKWU 
GTKRG 
GTKWL 
GTKPP 
GTSR 
GTMQ 
GTVT 
GTHT 

GKRB 
GKNS 
GKML 
GKWE 
GKMW 
GKMT 
GKET 
GKWB 
GKMV 
GKM 

Ocean 
Passaic 
Salem 
Somerset 
Sussex 
Union 
Warren 
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Old Bridge GKROB 
Raritan GKR 

Sayreville Sand GKRSS 
Farrington GKRF 

Raritan/Magothy GKMR 
Potomac GKP 

TRIASSIC 
Brunswick Formation GTRB 
Lockatong Formation GTRL 
Stockton Formation GTRS 
Basalt GTRBS 
Diabase 6TRDB 
Conglomerate GTRCG 

DEVONIAN 
Undifferentiated GD 

SILURIAN 
Bossardville Limestone 
Decker Formation 
Longwood Shale 
Poxono Island Fm 
Greenpond Conglomerate 
High Falls 
Shawangunk Fm 

ORDOVICIAN 
Martinsburg Fm 
Jacksonburg Fm 
Kittatinny Group 

Outleaunee Fm 
Harmonyvale Mbr 
Beaver Run Mbr 

Epler 
Rickenbach 

GSBD 
GSDK 
GSLS 
GSPI 
GSGP 
GSHF 
GSSG 

GOMB 
GOJB 
GOK 
GOKO 
GOKOH 
GOKOB 
GOKE 
GOKR 

CAMBRO ORDOVICIAN 
Kittatinny Fm GCOK 

CAMBRIAN 
Hardyston Quartzite GCH 
Allentown Fm GCKA 

Upper Mbr GCKU 
Limeport Mbr GCKLP 

Leithsville Fm GCKL 
Walkill Mbr GCKLW 
Hamburg Mbr GCKLH 
Califon Mbr GCKLC 

PRECAMBRIAN 
Granite GPCGR 
Gneiss GPCGN 
Undifferentiated GPC 
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Frank l in Lms GPCFL 

DELAWARE RIVER BASIN 
Unknown or Non-Specific 
Alloways Creek 
Alexsocken Creek 
Assiscunk Creek 
Assunpink Creek 
Big Timber Creek 
Blacks Creek 
Cooper's Creek 
Crafts Creek 
Crosswicks Creek 
Delaware River 
Flat Brook 
Hakihokake Creek 
Harihokake Creek 
Jacob's Creek 
Lockatong Creek 
Lopatcong Creek 
Mantua Creek 
Musconetcong River 
Nichisakawick Creek 
Old Man's Creek 
Paulins Kill 
Pennsauken Creek 
Pequest River 
Pohatcong Creek 
Raccoon Creek 
Rancocas Creek 
Salem River 
Wickecheoke Creek 

RARITAN RIVER BASIN 
Unknown or Non-Specific 
Lawrence Brook 
Lower Raritan 
Millstone River 
North Branch Raritan 
South Branch Raritan 
South River 

PASSAIC RIVER BASIN 
Unknown or Non-Specific 
Canoe Brook 
Lower Mid-Passaic River 
Lower Passaic 
Passaic River 
Peckman River 
Pequannock River 
Pompton River 
Ramapo River 
Rockaway River 
Saddle River 

SD 
SDALL 
SDALE 
SDASC 
SDASP 
SDBIG 
SDBLA 
SDCOO 
SDCRA 
SDCRO 
SDDEL 
SDFLA 
SDHAK 
SDHAR 
SDJAC 
SDLOC 
SDLOP 
SDMNT 
SDMUS 
SDNIC 
SDOLD 
SDPAU 
SDPEN 
SDPST 
SDPOH 
SDRAC 
SDRAN 
SDSAL 
SDWIC 

SR 
SRLAW 
SRLOW 
SRMIL 
SRNBR 
SRSBR 
SRSRV 

SP 
SPCAN 
SPLMP 
SPLOW 
SPPAS 
SPPEC 
SPPNK 
SPPOM 
SPRAM 
SPROC 
SPSAD 
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Upper Mid-Passaic River 
Upper Passaic River 
Wanaque River 
Whippany River 

ATLANTIC COASTAL BASIN 
Unknown or Non-Specific 
Atlantic County Coastal 
Cape May County Coastal 
Cedar Creek 
Great Egg Harbor River 
Manasquan River 
Meteieconk River 
Monmouth County Coastal 
Mullica River 
Navesink River 
Ocean County Coastal 
Raritan Bay 
Shark River 
Shrewsbury River 
Toms River 
Tuckahoe River 

SPUMP 
SPUPP 
SPWAN 
SPWHI 

SC 
SCATL 
SCCAP 
SCCED 
SCGRE 
SCMSQ 
SCMET 
SCMON 
SCMUL 
SCNAV 
SCOCE 
SCRAR 
SCSHA 
SCSHR 
SCTOM 
SCTUC 

HUDSON RIVER BASIN 
Unknown or Non-Specific 
Hudson River 
Papakating Creek 
Pochuck Creek 
Wallkill River 

SH 
SHHUD 
SHPAP 
SHPOC 
SHWAL 

HACKENSACK RIVER BASIN 
Unknown or Non-Specific 
Hackensack River 

SK 
SKHAC 

RT̂ HWAY RIVER BASIN 
Unknown or Non-Specific 
Rahway River 

ELIZABETH RIVER BASIN 
Unknown or Non-Specific 
Elizabeth River 

SY 
SYRAH 

SE 
SEELI 

DELAWARE BAY BASIN 
Unknown or Non-Specific 
Cohansey River 
Maurice River 
Stow Creek 

SB 
SBCOH 
SBMAU 
SBSTO 

LLACC: S - accurate to -t— 1 second 
F - accurate to +- 5 seconds 
T - accurate to +- 10 seconds 
M - accurate to +- 1 minute 
U - accuracy unknown 
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MUN: ATLANTIC COUNTY ( 0 1 ) 
01 
03 
05 
07 
09 
11 
13 
15 
17 
19 
21 
23 

01 
03 
05 
07 
09 
12 
11 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
61 
63 
65 
67 
69 

01 
03 

- Absecon City 
- Brigantine City 
- Buena Vista Twp 
- Egg Harbor City 
- Estell Manor City 
- Galloway Twp 
- Hammonton Town 
- Longport Boro 
- Mullica Twp 
- Pleasantville City 
- Somers Point City 
- Weymouth Twp 

BERGEN COUNTY (03) 
- Allendale Boro 
- Bergenfield Boro 
- Carlstadt Boro 
- Closter Boro 
- Demarest Boro 
- East Rutherford Boro 
- Elmwood Park Boro 
- Englewood City 
- Fair Lawn Boro 
- Fort Lee Boro 
- Garfield Boro 
- Hackensack City 
- Hasbrouck Heights Boro 
- Hillsdale Boro 
- Leonia Boro 
- Lodi Boro 
- Mahwah Twp 
- Midland Park Boro 
- Moonachie Boro 
- North Arlington Boro 
- Norwood Boro 
- Old Tappan Boro 
- Palisades Park Boro 
- Park Ridge Boro 
- Ridgefield Boro 
- Ridgewood Village 
- River Vale Twp 
- Rockleigh Boro 
- Saddle Brook Twp 
- South Hackensack Twp 
- Tenafly Boro 
- Upper Saddle River Boro 
- Wallington Boro 
- Westwood Boro 
- Woodcliff Lake Boro 

BURLINGTON COUNTY (05) 
- Bass River Twp 
- Bordentown City 

02 
04 
06 
08 
10 
12 
14 
16 
18 
20 
22 

02 
04 
06 
08 
10 
13 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 

02 
04 

- Atlantic City 
- Buena Boro 
- Corbin City. 
- Egg Harbor Twp 
- Folsom Boro 
- Hamilton Twp 
- Linwood City 
- Margate City 
- Northfield City 
- Port Republic City 
- Ventnor City 

- Alpine Boro 
- Bogota Boro 
- Cliffside Park Boro 
- Cresskill Boro 
- Dumont Boro 
- Edgewater Boro 
- Emerson Boro 
- Englewood Cliffs Boro 
- Fairview Boro 
- Franklin Lakes Boro 
- Glen Rock Boro 
- Harrington Park Boro 
- Haworth Boro 
- Hohokus Boro 
- Little Ferry Boro 
- Lyndhurst Twp 
- Maywood Boro 
- Montvale Boro 
- New Milford Boro 
- Northvale Boro 
- Oakland Boro 
- Oradell Boro 
- Paramus Boro 
- Ramsey Boro 
- Ridgefield Park Village 
- River Edge Boro 
- Rochelle Park Twp 
- Rutherford Boro 
- Saddle River Boro 
- Teaneck Twp 
- Teterboro Boro 
- Waidwick Boro 
- Washington Twp 
- Wood-Ridge Boro 
- Wyckoff Twp 

- Beverly City 
- Bordentown Twp 
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05 - Burlington City 
07 - Chesterfield Twp 
09 - Delanco Twp 
11 - Eastampton Twp 
13 - Evesham Twp 
15 - Florence Twp 
17 - Lumberton Twp 
19 - Maple Shade Twp 
21 - Medford Twp 
23 - Mount Holly Twp 
25 - New Hanover Twp 
27 - Palmyra Boro 
29 - Pemberton Twp 
31 - Riverton Boro 
33 - Southampton Twp 
35 - Tabernacle Twp 
37 - Westampton Twp 
39 - Woodland Twp 

CAMDEN COUNTY (07) 
01 
03 
05 
07 
09 
11 
13 
15 
16 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 

01 
03 
05 
07 
09 
11 
13 
15 

- Audubon Boro 
- Barrington Boro 
- Berlin Boro 
- Brooklawn Boro 
- Cherry Hill Twp 
- Clementon Boro 
- Gibbsboro Boro 
- Gloucester Twp 
- Haddon Twp 
- Hi-Nella Boro 
- Lawnside Boro 
- Magnolia Boro 
- Mount Ephraim Boro 
- Pennsauken Twp 
- Pine Valley Boro 
- Somerdale Boro 
- Tavistock Boro 
- Waterford Twp 
- Woodlynne Boro 

CAPE MAY COUNTY (09) 
- Avalon Boro 
- Cape May Point Boro 
- Lower Twp 
- North Wildwood City 
- Sea Isle City 
- Upper Twp 
- West wildwood Boro 
- Wildwood Crest Boro 

CUMBERLAND COUNTY (11) 

02 
04 
06 
08 
10 
12 
14 
18 
17 
20 
22 
24 
26 
28 
30 
32 
34 
36 

02 
04 
06 
08 
10 
12 
14 
16 

01 - Bridgeton City 
03 - Deerfield Twp 
05 - Fairfield Twp 

06 - Burlington Twp 
08 - Cinnaminson Twp 
10 - Delran Twp 
12 - Edgewater Park Twp 
14 - Fieldsboro Boro 
16 - Hainesport Twp 
18 - Mansfield Twp 
20 - Medford Lakes Boro 
22 - Moorestown Twp 
24 - Mount Laurel Twp 
26 - North Hanover Twp 
28 - Pemberton Boro 
30 - Riverside Twp 
32 - Shamong Twp 
34 - Springfield Twp 
36 - Washington Twp 
38 - Willingboro Twp 
40 - Wrightstown 

Audubon Park Boro 
Bellmawr Boro 
Berlin Twp 
Camden City 
Chesilhurst Boro 
Collingswood Boro 
Gloucester City 
Haddon Heights Boro 
Haddonfield Boro 
Laurel Springs Boro 
Lindenwold Boro 
Merchantvllle Boro 
Oaklyn Boro 
Pine Hill Boro 
Runnemede Boro 
Stratford Boro 
Voorhees Twp 
Winslow Twp 

Cape May City 
Dennis Twp 
Middle Twp 
Ocean City 
Stone Harbor Boro 
West Cape May Boro 
Wildwood City 
Woodbine Boro 

02 - Commercial Twp 
04 - Downe Twp 
06 - Greenwich Twp 
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07 
09 
11 
13 

01 
03 
05 
07 
09 
11 
13 
15 
17 
19 
21 

01 
03 
05 
07 
09 
11 
13 
15 
17 
19 
21 
23 

01 
03 
05 
07 
09 
11 

01 
03 
05 
07 
09 
11 
13 
15 
17 
19 
21 
23 
25 

- Hopewell Twp 
- Maurice River Twp 
- Shiloh Boro 
- Upper Deerfield Twp 

ESSEX COUNTY (13) 
- Belleville Town 
- Caldwell Boro 
- East Orange City 
- Fairfield Boro 
- Irvington Town 
- Maplewood Twp 
- Montclair Town 
- North Caldwell Boro 
- Orange City 
- South Orange Village 
- West Caldwell Boro 

GLOUCESTER COUNTY (15) 
- Clayton Boro 
- East Greenwich Twp 
- Franklin Twp 
- Greenwich Twp 
- Logan Twp 
- Monroe Twp 
- Newfield Boro 
- Pitman Boro 
- Swedesboro Boro 
- Wenonah Boro 
- Westville Boro 
- Woodbury Heights Boro 

HUDSON COUNTY (17) 
- Bayonne City 
- Guttenberg Town 
- Hoboken City 
- Kearny Town 
- Secaucus Twp 
- Weehawken Twp 

HUNTERDON COUNTY (19) 
- Alexandria Twp 
- Bloomsbury Boro 
- Clinton Town 
- Delaware Twp 
- Flemington Boro 
- Frenchtown Boro 
- Hampton Boro 
- Holland Twp 
- Lambertville City 
- Lebanon Twp 
- Raritan Twp 
- Stockton Boro 
- Union Twp 

08 
10 
12 
14 

02 
04 
06 
08 
10 
12 
14 
16 
18 
20 
22 

02 
04 
06 
08 
10 
12 
14 
16 
18 
20 
22 
24 

02 
04 
06 
08 
10 
12 

02 
04 
06 
08 
10 
12 
14 
16 
18 
20 
22 
24 
26 

- Lawrence Twp 
- Millville City 
- Stow Creek Twp 
- Vineland City 

- Bloomfield Town 
- Cedar Grove Twp 
- Essex Fells Boro 
- Glen Ridge Boro 
- Livingston Twp 
- Millburn Twp 
- Newark City 
- Nutley Town 
- Roseland Boro 
- Verona Boro 
- West Orange Town 

- Deptford Twp 
- Elk Twp 
- Glassboro Boro 
- Harrison Twp 
- Mantua Twp 
- National Park Boro 
- Paulsboro Boro 
- South Harrison Twp 
- Washington Twp 
- West Deptford Twp 
- Woodbury City 
- Woolwich Twp 

- East Newark Boro 
- Harrison Town 
- Jersey City 
- North Bergen Twp 
- Union City 
- West New York Town 

- Bethlehem Twp 
- Califon Boro 
- Clinton Twp 
- East Amwell Twp 
- Franklin Twp 
- Glen Gardner Boro 
- High Bridge Boro 
- Kingwood Twp 
- Lebanon Boro 
- Milford Boro 
- Readington Twp 
- Tewksbury Twp 
- West Amwell Twp 
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MERCER COUNTY (21) 
01 
03 
05 
07 
09 
11 
13 

01 
03 
05 
07 
10 
12 
14 
09 
17 
19 
21 
23 
25 

30 
02 
04 
06 
08 
10 
12 
14 
16 
17 
19 
21 
23 
25 
27 
29 
32 
35 
37 
40 
42 
44 
46 
48 
36 
51 
53 

- East Windsor Twp 
- Hamilton Twp 
- Hopewell Boro 
- Lawrence Twp 
- Princeton Boro 
- Trenton City 
- West Windsor Twp 

MIDDLESEX COUNTY (23) 
- Carteret Boro 
- Dunellen Boro 
- Edison Twp 
- Highland Park Boro 
- Metuchen Boro 
- Milltown Boro 
- New Brunswick City 
- Old Bridge Twp 
- Piscataway Twp 
- Sayreville Boro 
- South Brunswick Twp 
- South River Boro 
- Woodbridge Twp 

MONMOUTH COUNTY (25) 
- Aberdeen Twp 
- Allentown Boro 
- Atlantic Highlands Boro 
- Belmar Boro 
- Brielle Boro 
- Deal Boro 
- Englishtown Boro 
- Farmingdale Boro 
- Freehold Twp 
- Highland Boro 
- Howell Twp 
- Keansburg Boro 
- Little Silver Boro 
- Long Branch City 
- Manasquan Boro 
- Matawan Boro 
- Millstone Twp 
- Neptune City Boro 
- Ocean Twp 
- Red Bank Boro 
- Rumson Boro 
- Sea Girt Boro 
- Shrewsbury Twp 
- Spring Lake Boro 
- Tinton Falls Boro 
- Upper Freehold Twp 
- West Long Branch Twp 

02 
04 
06 
08 
10 
12 

02 
04 
06 
08 
11 
13 
15 
16 
18 
20 
22 
24 

01 
03 
05 
07 
09 
11 
13 
15 
39 
18 
20 
22 
24 
26 
28 
31 
33 
34 
38 
41 
43 
45 
47 
49 
50 
52 

Ewing Twp 
Hightstown Boro 
Hopewell Twp' 
Pennington Boro 
Princeton Twp 
Washington Twp 

Cranbury Twp 
East Brunswick Twp 
Helmetta Boro 
Jamesburg Boro 
Middlesex Boro 
Monroe Twp 
North Brunswick Twp 
Perth Amboy City 
Plainsboro Twp 
South Amboy City 
South Plainfield Boro 
Spotswood Boro 

Allenhurst Boro 
Asbury Park City 
Avon-By-The-Sea Boro 
Bradley Beach Boro 
Colts Neck Twp 
Eatontown Boro 
Fair Haven Boro 
Freehold Boro 
Hazlet Twp 
Holmdel Boro 
Interlaken Boro 
Keyport Boro 
Loch Arbour Village 
Manalapan Twp 
Marlboro Twp 
Middletown Twp 
Monmouth Beach Boro 
Neptune Twp 
Oceanport Boro 
Roosevelt Boro 
Sea Bright Boro 
Shrewsbury Boro 
South Belmar Boro 
Spring Lake Heights Boro 
Union Beach Boro 
Wall Twp 
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MORRIS COUNTY (27) 
01 - Boonton Town 02 
03 - Butler Boro 04 
05 - Chatham Twp 06 
07 - Chester Twp 08 
09 - Dover Town 10 
11 - Florham Park Boro 12 
13 - Harding Twp 14 
15 - Kinnelon Boro 16 
17 - Madison Boro 18 
19 - Mendham Twp 20 
21 - Montville Twp 23 
22 - Morris Twp 24 
26 - Mount Arlington Boro 27 
25 - Mountain Lakes Boro 28 
29 - Parsippany Troy-Hills Twp 30 
31 - Pequannock Twp 32 
33 - Riverdale Boro 34 
35 - Rockaway Twp 36 
37 - Victory Gardens Boro 38 
39 - Wharton Boro 

Boonton Twp 
Chatham Boro 
Chester Boro 
Denville Twp 
East Hanover Twp 
Hanover Twp 
Jefferson Twp 
Lincoln Park Boro 
Mendham Boro 
Mine Hill Twp 
Morris Plains Boro 
Morristown Town 
Mount Olive Twp 
Netcong Boro 
Passaic Twp 
Randolph Twp 
Rockaway Boro 
Roxbury Twp 
Washington Twp 

OCEAN COUNTY (29) 
01 - Barnegat Light Boro 33 
02 - Bay Head Boro 03 
04 - Beachwood Boro 05 
06 - Brick Twp 07 
08 - Eagleswood Twp 09 
10 - Island Heights Boro 11 
12 - Lacey Twp 13 
14 - Lakewood Twp 15 
16 - Little Egg Harbor Twp 17 
18 - Manchester Twp 19 
21 - Ocean Gate Boro 20 
22 - Pine Beach Boro 23 
25 - Point Pleasant Beach Boro 24 
26 - Seaside Heights Boro 27 
.28 - Ship Bottom Boro 29 
30 - Stafford Twp 31 
32 - Tuckerton Boro 

Barnegat Twp 
Beach Haven Boro 
Berkeley Twp 
Dover Twp 
Harvey Cedars Boro 
Jackson Twp 
Lakehurst Boro 
Lavalette Boro 
Long Beach Twp 
Mantaloking Boro 
Ocean Twp 
Plumsted Twp 
Point Pleasant Boro 
Seaside Park Boro 
South Toms River Boro 
Surf City Boro 

PASSAIC COUNTY (31) 
01 - Bloomingdale Boro 
03 - Haledon Boro 
05 - Little Falls Twp 
07 - Passaic City 
09 - Pompton Lakes Boro 
11 - Ringwood Boro 
13 - Wanaque Boro 
15 - West Milford Twp 

SALEM COUNTY (33) 
01 - Alloway Twp 
02 - Elmer Boro 

02 - Clifton City 
04 - Hawthorne Boro 
06 - North Haledon Boro 
08 - Paterson City 
10 - Prospect Park Boro 
12 - Totowa Boro 
14 - Wayne Twp 
16 - West Paterson Boro 

13 - Carney's Point Twp 
03 - Elsinboro Twp 
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04 - Lower Alloways Creek Twp 05 
06 - Oldmans Twp 07 
08 - Pennsville Twp 09 
10 - Pittsgrove Twp 11 
12 - Salem City 14 
15 - Woodstown Boro 

Mannington Twp 
Penns Grove Boro 
Pilesgrove Twp 
Quinton Twp 
Upper Pittsgrove Twp 

SOMERSET COUNTY (35) 
01 
03 
05 
07 
09 
11 
13 
15 
17 
19 
21 

01 
03 
05 
07 
09 
11 
13 
15 
17 
19 
21 
23 

01 
03 
.05 
07 
09 
11 
13 
15 
17 
19 
21 

- Bedminster Twp 
- Bernardsville Boro 
- Branchburg Twp 
- Far Hills Boro 
- Green Brook Twp 
- Manville Boro 
- Montgomery Twp 
- Peapack-Gladstone Boro 
- Rocky Hill Boro 
- South Bound Brook Boro 
- Watchung Boro 

SUSSEX COUNTY (37) 
- Andover Boro 
- Branchville Boro 
- Frankford Twp 
- Fredon Twp 
- Hamburg Boro 
- Hardyston Twp 
- Lafayette Twp 
- Newton Town 
- Sandyston Twp 
- Stanhope Boro 
- Sussex Boro 
- Walpack Twp 

UNION COUNTY (39) 
- Berkeley Heights Twp 
- Cranford Twp 
- Fanwood Boro 
- Hillside Twp 
- Linden City 
- New Providence Boro 
- Rahway City 
- Roselle Park Boro 
- Springfield Twp 
- Union Twp 
- Winfield Twp 

WARREN COUNTY (41) 

02 
04 
06 
08 
10 
12 
14 
16 
18 
20 

02 
04 
06 
08 
10 
12 
14 
16 
18 
20 
22 
24 

02 
04 
06 
08 
10 
12 
14 
16 
18 
20 

- Bernards Twp 
- Bound Brook Boro 
- Bridgewater Twp 
- Franklin Twp 
- Hillsborough Twp 
- Millstone Boro 
- North Plainfield Boro 
- Raritan Boro 
- Somerville Boro 
- Warren Twp 

- Andover Twp 
- Byram Twp 
- Franklin Boro 
- Green Twp 
- Hampton Twp 
- Hopatcong Boro 
- Montague Twp 
- Ogdensburg Boro 
- Sparta Twp 
- Stillwater Twp 
- Vernon Twp 
- Wantage Twp 

- Clark Twp 
- Elizabeth City 
- Garwood Boro 
- Kenilworth Boro 
- Mountainside Boro 
- Plainfield City 
- Roselle Boro 
- Scotch Plains Twp 
- Svunmit City 
- Westfield Town 

01 - Allamuchy Twp 
03 - Belvidere Town 
05 - Franklin Twp 
07 - Greenwich Twp 
09 - Hardwick Twp 
11 - Hope Twp 

02 - Alpha Boro 
04 - Blairstown Twp 
06 - Frelinghuysen Twp 
08 - Hackettstown Town 
10 - Harmony Twp 
12 - Independence Twp 
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13 
15 
17 
19 
21 
23 

- Knowlton Twp 
- Lopatcong Twp 
- Oxford Twp 
- Phillipsburg Town 
- Washington Boro 
- White Twp 

14 
16 
18 
20 
22 

- Liberty Twp 
- Mansfield Twp 
- Pahaquarry Twp 
- Pohatcong Twp 
- Washington Twp 

11 
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DESCRIPTION OF NJGS CASE INDEX SITES 

The NJGS Case Index Sites listing contains the following fields: 

CONTAM: contaminate code 
DISTANCE: distance in miles from center of circle 
FMCODEl: NJGS primary formation code 
FMC0DE2: NJGS secondary formation code 
LAT: latitude of site 
LON: longitude of site 
NAME: name and location of site 
SITENUM 
STATUS1 
STATUS2 

site identifier 
current status of site 
further description of site status 

The data in this listing is down-loaded on a regular basis 5rom 
the New Jersey Geological Survey's Case Index File. The actual 
transfer date is printed on the left side of the enclosed map. 
This file contains many of the identified potential pollution 
sites in the State, but does not include all of them. For 
example the file does not generally include spill sites. 
Recognizing the fact that this list may contain significant 
errors and omissions, it is advisable to use this resource as a 
guide and to verify all information. 

If you have any questions, please call or write to us in 
reference to the "Radius Program" at: 

NJDEP 
Division of Water Resources 
Bureau of Water Allocation 
CN-029 
Trenton, NJ 08625 ' 

(609) 292-2957 

Please see the attached sheets for definitions of the codes used 
in the NJGS Case Index Sites listing. 
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CODES USED IN THE NJGS CASE INDEX SITES LISTING 

This packet contains definitions of the database codes used in 
the NJGS Case Index Sites listing. 

CONTAM 

00 = ORGANIC CHEM (VOLATILE) 
01 = ORGANIC CHEM (NONVOLATILE) 
02 = CHLOROFORM 
03 = '1,2 - DICHLOROETHANE' 
04 = '1,1,1 - TRICHLOROETHANE' 
05 = TETRACHLOROETHYLENE 
06 = DICHLOROETHYLENE 
07 = TRICHLOROETHYLENE 
08 = CARBON TETRACHLORIDE 
09 = METHYLENE CHLORIDE 
10 = ACETONE 
11 = BENZENE 
12 = TOLUNE 
13 = XYLENE 
14 = METHYL ISOBUTYL KETONE 
15 = ETHYLENE DICHLORIDE 
16 = METHYL ETHYL KETONE 
17 = TETRAHYDROFURAN 
18 = '1,2 - DICHLOROETHENE' 
19 = '1,1 - DICHLOROETHENE' 
20 = '1,1 - DICHLOROETHANE' 
21 = '1,1,2,2 - TETRACHLOROETHYLENE' 
22 = '1,1,2,2 - TETRACHLOROETHANE' 
23 = TRICHLOROFLUOROMETHANE 
24 = CHLOROBENZENE 
25 = ETHYLBENZENE 
26 = '1,2 - DICHLOROBENZENE' 
27 = DICHLOROFLUOROMETHANE 
28 = STYRENE 
29 = -ISOPROPYL ALCOHOL 
30 = VINYL CHLORIDE 
31 = HEXANE 
32 = HEPTANE 
33 = PHENTANE 
34 = PHENOLS 
35 = METALS 
36 = LEAD 
37 = IRON 
38 = MERCURY 
39 = CHROMIUM 
41 = ARSENIC 
42 = CADMIUM 
43 = CHLORIDE 
44 = SODIUM 
45 = NITRATE 
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46 = SULFATE 
47 = PESTICIDES 
48 = HERBICIDES 
49 = NATURAL RADIOACTIVITY 
50 = 'PCB''S' 
51 = GASOLINE 
52 = DIESEL FUEL 
53 = FUEL OIL 
54 = INORGANIC CHEMICALS 
55 = GREASES AND FATS 
56 = SLUDGE 
57 = ACID 
58 = LEACHATE 
59 = METHANE GAS 
60 = DYE 
61 = IODINE 
62 = EXPLOSIVES 
63 = PETROLEUM HYDROCARBONS 
64 = PHARMACEUTICALS 
65 = SURFACTANTS 
66 = SEPTIC DISCHARGES 
67 = RADIOACTIVE WASTE 
68 = UNKNOWN 
69 = TRICHLORETHYLENE 
70 = COAL TAR 
71 = ASBESTOS 
72 = DIOXIN 

FMCODE 

0000 
0100 
0101 
0102 
0103 
0104 
0110 
0120 
0130 
0140 
0144 
0148 
0150 
0160 
0161 
0170 
1000 
1010 
1020 
1025 
1030 
1031 
1032 

= 
= 
= 
= 
= 
= 
= 
= 
-= 
= 
s: 

= 
= 
= 
= 
= 
= 
2: 

= 
= 
= 
= 
= 

•N/A' 
QUATERNARY 
MEADOW MAT 
ALLUVIUM 
FILL 
BEACH SANS 
GLACIAL,UNDIFFERENTIATED 
GLACIAL,UNSTRATIFIED TILL 
STRATIFIED DRIFT 
MORAINE 
TERMINAL MORAINE 
RECESSIONAL MORAINE 
BRIDGETON 
CAPE MAY 
HOLLY BEACH MBR 
PENNSAUKEN 
TERTIARY 
BEACON HILL 
COHANSEY SAND 
COHANSEY KIRKWOOD 
KIRKWOOD SAND 
UPPER MEMBER 
LOWER MEMBER 
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103 3 = PINEY POINT MBR 
104 0 = SHARK RIVER MARL 
1050 = MANASQUAN MARL 
1060 = VINCENTOWN SAND 
1070 = HORNERSTOWN MARL 
2000 = CRETACEOUS 
2010 = RED BANK AND TINTON SANDS 
2020 = NAVESANK MARL 
203 0 = MOUNT LAUREL WENONAH SANDS 
2034 = MOUNT LAUREL SAND 
2038 = WENONAH SAND 
2040 = MARSHALLTOWN FM 
2050 = ENGLISHTOWN SAND 
2060 = WOODBURY CLAY 
2070 = MERCHANTVILLE CLAY 
2080 = MAGOTHY RARITAN FM 
2081 = MAGOTHY RARITAN UPPER MBR 
2084 = MAGOTHY RARITAN MIDDLE MBR 
2088 = MAGOTHY RARITAN LOWER MBR 
2090 = MAGOTHY FM 
2091 = AMBOY STONEWARE CLAY MBR 
2092 = OLD BRIDGE SAND MBR 
2093 = SOUTH AMBOY FIRE CLAY MBR 
2094 = SAYREVILLE SAND MBR 
2095 = WOODBRIDGE CLAY MBR 
2096 = FARRINGTON SAND MBR 
2097 = RARITAN FIRE CLAY MBR 
3000 = TRIASIC JURASSIC 
3010 = BOONTON FM 
3020 = BASALT UNDIFFERENTIATED 
3021 = HOOK MT BASALT 
3030 = TOWACO FM 
3022 = PREAKNESS BASALT 
3040 = FELTVILLE FM 
3023 = ORANGE MT BASALT 
3050 = DIABASE 
3060 = CONGLOMERATE (HAMMER CREEK) 
3070 = BRUNSWICK FM 
3080 = LOCKATONG FM 
3090 = STOCKTON FM 
4000 = DEVONIAN 
4010 = SKUNNEMUNK CNGLM 
4020 = BELLVALE SS PEQUANAC SH 
4030 = KANOUSE SANDSTONE 
4040 = MARCELLUS SHALE 
4050 = ONONDAGE LS 
4060 = ESOPUS GRIT 
4070 = ORISKANY BECRAFT LS 
4080 = NEW SCOTLAND COEYMANS 
5000 = SILURIAN 
5010 = BOSSARDVILLE LS 
5020 = DECKER FM 
5030 = LONGWOOD SHALE 
5040 = POXONO ISLAND 
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5050 = GREENPOND CONGLOMERATE 
5060 = HIGH FALLS 
5070 = SHAWANGUNK CONGLOMERATE 
6000 = ORDOVICIAN 
6010 = MARTINSBURG SHALE 
6011 = PEN ARGYL MBR 
6012 = RAMSEYBURG MBR 
6013 = BUSHKILL MBR 
6020 = JACKONSBURG LS 
603 0 = ONTLEAUNEE FM 
6031 = HARMONYVALE MBR 
6032 = BEAVER RUN MBR 
6040 = EPLER FM 
6041 = LAFAYETTE MBR 
6042 = BIG SPRINGS MBR 
6043 = BRANCHVILLE MBR 
6050 = RICKENBACK DOLOMITE 
6060 = MANHATTAN SCHIST 
7000 = CAMBRO ORDOVICIAN 
7 010 = KITTATINNY SUPERGROUP 
8000 = CAMBRIAN 
8010 = ALLENTOWN FM 
8011 = UPPER MBR 
8012 = LIMEPORT MBR 
8020 = LEITHSVILLE FM 
8021 = WALLKILL MBR 
8022 = HAMBURG MBR 
8023 = CALIFON MBR 
8030 = HARDYSTONE SAND 
9000 = PRE CAMBRIAN 
9010 = GRANITE 
9011 = HORNBLEND GRANITE 
9020 = GNEISS 
9021 = GRANITE GNEISS 
9022 = HORNBLEND GNEISS 
9023 = QUARTZ OLIGOCLAISE GNEISS 
9030 = ALASKITE 
9040 = SYENITE 
9041 = SYENITE GNESS 
9050 = PYROXENE GRANITE 
9060 = MICROCLINE GNEISS 
9070 = FRANKLIN LIMESTONE 
9080 = AMPHIBOLITE 
9090 = BIOTITE GNEISS 
9091 = MIXED GNEISS; 

STATUS1 

1 = INVESTIGATION 2 = AQUIFER RESTOR CONT 
3 = REQUEST FOR GEOLOG 
4 = MONITORING 
5 = LITIGATION 
6 = CLOSED 
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7 = OTHER 
8 = BACKLOGGED 
9 = TRANS PERMITS 
0 = UNKNOWN 
F = FIELD REC PROVIDED 

STATUS2 

0 = INVEST CONT 
A = CLEAN UP PLAN 
B = SAMPLING PLAN 
C = INITIAL INVEST 
D = RQST PRPSL {RFP) 
E = REMEDIAL INVEST 
F = FSBLTY STUDY (FS) 
G = PLAN, CONST REMEDIAL 
H = FREE PRODUCT RECOVERY 
1 = DSLVD FRACTION RECOV 
J = FREE, DSSLVD RECOV 
K = CASE ABSORBED 
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f̂r̂ ŷ  y ^ 6-U^/^'e<^ Lxre£( 
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DISTRIBUTION: 

fi^-/e /<'0-^r^b''^ 
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STAFF REPORT 

In tlie natter of 

Tovm of ^jantclair 

Application No. 5245 to renew 
permit to divert water from 
tliree walls in the To^n of 
Montclair, ES S G X County. 

In compliance with the provisions o£ N.J.S.A. 58:l.z\-l et seq., the 
To»m of MCHitclair, Municipal Building, Montclair, New .Jersey is 
presumed to hava filed an application witfi the Divii^ion of Water 
Re30urce.s for rene\̂ ;al of a permit to divert a iiaximum of 62 million 
gallons of water during any month at a naximum rate of 1,388 gallons 
par minute fran existing t'tell Nos. 1, 2 and 3, each 300 feet daep 
screened in the Brunsv/iĉ c forriHtion. The wall.-=; are located in tlie 
Town of i-lontclair. Dî .?er£ion i.s for the purpose of supplying water to 
the Tawn of Montclair, Borough of Glen Ridge and Tovmship of Cedar 
Grove in Essex County, and al.so parts of the Townsnip of Little Falls 
and tte City of Clifton in Passaic County. 

The applicant recjuests no increase in their .existing diversion rights 
and no pjblic notice is required. 

Background 

1. This permit is a rene^val of an allocation granted by the 
following: 

Permit 
Mo. 

1331 
1370 
1.S93 
1795 

Date 

10/20/55 
3/23/67 
4/24/72 
8/20/79 

Source of Water 

Well No. 1 
Wall No. 2 
Well Nos. 1 & 2 
Wall .Nos. 1 , 2 & 3 

Divers ion 
.Arnaunt (itiyin) 

13.50 
31.00 
45.00 
62.00 

2. The diversion include.^ the following; 

Well 
No. 

Well 
Per.mt No. 

Date 
Const 

Depth 
(ft.) 

1-Rand vvell 26-363'3 
2-Glenf ield Well 26-365J7 
3-LDrraine Well 26-4597 

1/67 300 
12/6d 300 

10/12/76 300 

Punp Cap. 
(gpn) 

401) 
600 
400 

Yield 
(•gpm) 

'',70 
950 
400 

3. Tha diversion serves the follov/ing cotniiunities: 

a. Town of Montclair 
b. Borough of Glen Ridge 
c. TiDv^n^hip ot Cedar Grove 
d. Parts of the Tawnship of Little Falls and City of Clifton 

in Passaic County 
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4. The present water supply is being derived from both surface and 
ground̂ -jater. The applicant is a partner in the Vtenaque/Ramapo ŝ /stem 
in the amount of 5 percent; resulting in an allocation of 5.2 mgd, 
base on 104 mgd safe yield, or 4.7 mgd, based on a safe yield of 94 
mgd. Tha applicant's priiiary source of water supply is the 
Ranapo-Wanaque Raservoir System, operated by the North Jersey 
District Water Supply Ccranission. 

Findings of Fact 

1. \ review of quarterly diversion reports for both surface and 
groundwater indicates the follo'wing water use: 

Maximum Monthly 
Use (mgm) 

208.86 

Average Monthly 
Use (mom) 

158.39 

.Mlocation 
(mgin) 

62 

2. The population served is approxirtetely 55,014 which represents an 
average consumption of 92.8 gpcd, and peak consumption of 122.5 gpcd. 

3. Tha follawing static water level data is available: 

Well 
No. 

1 
2 
3 

Static ^&ter Levels (below \vell head) 
Whan Constructed Recent 

(date) (level) (date) (level) 

1/67 
12/68 
10/76 

19' 
20' 
11' 

7/83 
7/83 
7/83 

35' 
38' 
25' 

4. Tha following long-term punping t-aJJt data i s avai lable 

Date Well 
NO. 

1 
2 
3 

of Test 

4/11/66 
.10/65 

10/12/76 

Yield 
(gî m) 

470 
950 
420 

Drawdown 
(feet) 

125 
70 
62 

Static 
Lavel (ft.) 

19 
20 
11 

Pumping 
Time (hrs.) 

04 
57.5 
72 

5. Public water supply wells within a 5-mile radiias include t'ne 
following: 

Well 
'Owner 

No. of 
viells 

7 
16 
-

im. -

D^th 
(ft.) 

51-124,500 
40-550 

_.« 

Distance 
(miles) 

2.0 
3.3 
4.2 
4.2 

City of Orange 
Essex Falls Borough 
South Orange Village 
Passaic Valley water Ca'nm. -

6. water, after use, is dischargeii to Passaic Valler/ Sevi/erage 
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Cormiission regional treatment plant for treatment and discharged to 
the Passic River. Tha treatment works are not under a sewer 
connection ban or other restriction imposed by N.JDEP. 

7. Tre water system bar, storage capacity of 2.5 MG steel tank, and 
1.5 MG undergrouiid reservoir. 

8. The applicant has the following interconnections v/ith adjacent 
systems: 

?]ame of System Size of Interconnection 

Bloomfie.ld 16" 
City of Newark 20" 
Commonv/aalth Water Canpany 16" 

9. Apolicant has agreement for sale of water to the following 
systems: 

a. Township of Little Falls 
b. Cedcur Grove Township 
c. Glen Ridge Borough 
d . City of Clifton 

10. The Montclair Sanitary' Lanfill is about 1 mile avijay from the 
applicant's wellfield. The Landfill is lineii. 

Staff Analysis 

1. The water use is within the range of national average and is in 
the public interest. 

2. Tha applicant's oriixary .source of water supply is the 
RaTapo-vvanaque Reservoir System, operated by tlie North Jersey 
District /jater Supply CanmisEion. The applicant is a partner in the 
systam in the arrount of 5 percent, thus, resulting in an allocation 
of 5.2 mgd, based on 104 mgd safe yield, or 4.7 mgd, based on a safe 
yield of 94 mgd. The applicant is not required to obtain water 
allocation permit for surface v«ater diversion from the ŝ 'stem. 
Bcwevar, the applicant is required to report the amount of surface 
water diverted from tha system quarterly to tlie f̂eter Allocation 
Office. 

3. Based on existing information (ffearing testimony, 1979, 
Exigineering report - Lorraine well) the diversion probably will not 
have an adverse affect on nearby vrells. Thera was no significant 
change in static water level recorded despite rtany years of 
continuous operations. Therefore, natural raplenishtuent of 
groundwater is probably occuring. 

4. Diversion will not likely cause groundwater [xillution. Within a 
one-mile radiiis there is one icnown sanitary landfill. However, the 



landfill is lined to prevent leakage. 

5. There is little probability of salt water intrusion because the 
diversion is far from the brackish waters and above sea leval. 

Ccriclusions 

1. T'le allocation is necessary and in the pub.lic interest. 

2. Tl^ diversion will not contribute to groundwater [dilution or 
salt water intrusion. 

3. Tha diversion will not exceed natural replenishment, and will not 
unduly interfere with other users. 

Recotnmendations 

Issuance of the permit is recanmended subject to the standard 
conditions and to the following specific conditions: 

1. Tte amount of water that nay be diverted under this renewal 
per.mit shall be as follows: 

Well Permit 

No. 

25-3637 
26-3688 
26-4597 

Well Nam's or 
Designation 

Rand Well #1 
Glenfield Well 
Lorraine Well 

Puirp Capacity 

#2 
#3 

(yptn) 

400 
600 
400 

Formation 

Brunswick 
Brunswick 
Basalt Flows 

2. Tha total allocation from the above sources shall not e::ceed 52 
million gallons par month at a naxi:nura rate of 1,388 gpm. 

3. All walls stall be matared. Tha total diversion for each month 
from each v;ell sliall be reported quarterly to the Water ALlocation 
Office under Permit No. 5245. »ipplicant sliall submit within 50 days 
of receipt of this permit a plan for monitoring divarsions using the 
form available from the 'vgat'sr allocation Office. Wells shall be 
equipped with a tag showing the well perTiit numbers listed above. 

4. Diversion fran the Raoapo-vvanaque Reservoir System shall be 
metered and the quantity diverted each month, shall be reported 
quarterly to tha Watar Allocation Office under Report No. 5245. 

5. The appli'Oant shall subsnit, v;ith tha fourth quarterly di'version 
naport: (a) the total annual comiivarcial/industrial water use; (b) 
tha percent of 'inaccounted for water not matered; (c) tha daily peak 
water consumption in gallons p>ar capita per day. 

6. Wells shall be constructed so that vater level mea.sura'tvants can 
be made by tape at any time. Applicant shall submit with quarterly 

4 



diversion reports the static water level of wells identified in tlie 
monitoring plan (See 3. above). Measurement shall be made when the 
well punp VB.S been shut down for a recovery period of 12 to 24 hours. 

7. The pumping equipment capacity shall not be increased without 
prior approval by the Division. 

8. A.11 new services shall be metered upon installation. 

9. All existing services shall be metered. A plan for installing 
meters in existing services satisfactory to the I'&ter Allocation 
Office shall be subjnitted within six months of this approval. 

10. The applicant shall adopt and imple-tent to tihe satisfaction of 
tha division, a continuous program to encourage water conservation in 
all types of use within the area served by the applicant. A report 
shall be submitted to the Division on or before June 30, 1984, and 
each year thereafter, on the actions talcen pursuant to this prograin 
and the inpact thereof. 

11. Permittee shall nava the right to apply at any time for 
modification of this permit by submission of the appropriate 
application forms. Permittee imy informally dLscuss tha terms and 
conditions of this permit at any time with tJie Water Allocation 
Office. An application for renewal shall be filed 3 months prior to 
the expiration date. 

12. If the permittee fails to canply with any of the terms and 
conditions herein, or in the public interest and after due process, 
this approval may be reviewed for possible modification or revocation 
thereof. 

13. The Division, at its option, may causa the pernnit to be revie-wed 
at intervals of not less tiian 5 years to examine tha need for the 
allocation and to determine compliance with the terms and conditions 
of tha permit and whether a srodification to the permit is necessary. 

14. The permittee is subject to initial, renewal and annual fees as 
may be prescribed by the regulations. 

15. This permit shall expire on January 31, 1999. 

16. This permit shall not becoine operative unless aa.i until the 
applicant t̂ s filed with the Division within 60 days from the data of 
transmittal hereof, ̂ -nritten acceptance of the terms and conditions 
hereby imposed. 

Respectfully submitted, 

Vlado Mdchna 
Water Allocation Office 
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FORM 8 7 y S / U^Arft 

J3'JO 

DEPARTMENT OF CONSERVATION Permit N c d Z l S 

AND ECONOMIC DEVELOPMENT Appl icat ion Ha _ ^ ^ 

DIVISION OF WATER POLICY & SUPPLY County_Eaf l f iX. 

WELL RECORD 

OWNER Town Of Mon tc l a l j ' ADDRESS watchung Ave 

2 

Owner-s We l l No. Th -Pgg - ' - ^ SURFACE ELEVATION F e e t 
( A b o v e n e an « e a i e v c i ) 

LOCATION Qlen f l e ld Park South Bloomfield Ave Mon tc l a i r N . J . 

3. DATE COMPLETED _0ct_2Q_196fi HPIIIFP Rinbrand Well D r i l l i n g Co Inc 

4 . DIAMETER: t op l . 63C lO_ i nches B o t t o m ^ ^ 1 nches TOTAL D E P T H _ J 2 ? _ _ F e e t 

5. CASING: Type s t e e l n iamf i t f t r 1 6 x 1 0 Inches Len g th _ H 1 I Z L F e • t 

6. SCREEN: Type n o n e o p e n i n g D iamete r i nches Length F e e t 

j Top Feet 
Range in Depth / Geologic Formation 

( Bottom Feet 

T a i l p i e c e l D iame te r Inches Length Fee t 

7. WELL FLOWS NATURALLY G a l l o n s per M inu te a t F e e t above s u r f a c e 

W a t e r r i s e s t o F e e t a b o v e s u r f a c e 

8 . RECORD OF TEST: n« t , . O c t 2 0 1 9 6 6 Y i e l d ^ ^ — i ^ O L G a l l o n s per m i n u t e 

S t a t i c w a t e r l e v e l b e f o r e pumping 2 i t F e e t below s u r f a c e 

Pumping 1 P V P I 7 ^ f e e t below s u r f a c e a f t e r L2 hours p u m p i n g 

n rawrinwn 5 1 Fee t S p e c i f i c r.apar I ty " ' fiaU. p e r m i n . per f t . of drawdown 

How Pumoed T u r b J n e How measured O r l f i C 

Observed e f f e c t on nearby w e l l s H O n e 

9 . PERMANENT PUMPING E(?UIPMENT: 

T u* u Owner t o supply-
T y p e M f r s . Name 

Capacity G.P.M. How Driven H.P R.P.M. 

Depth of Pump in well Feet Depth of Footpiece in w e l l _ _ _ _ _ Feet 

Depth of Air Line in well Feet Type of Meter on Pump Size Inches 

10. nsFn Fnp Pub l i c supply AMOUNT { Average 

Max imum. 

Gal 1 on s D a i l y 

Gal 1 on s D a i 1 y 

No. l i . QUALITY OF WATFB E x t r a gOOr! Sample: Yes 2_ 

Tas±e__ r iQ flrinr nO C o l o r _ ° i ® ^ E T e m p . _ _ 2 i i ? 

12. LOG—gi hard pan,Dal, red rook 150 250 Bes t felnsmpies available? —jfee 
( G i v e a e t a i T a *on o a c x o / s h e e t o r or\ m e p a r m t e s h e e t . I f e l e c t r i c l o g w«« m a d e , o i e a a e 

f u r n i a h c o p y ) 

13. 
SOURCE OF DATA Rinbrand Well D r i l l i n g Co Inc 

DATA OBTAINED BY ^dam F Rinbrand „^^^ ^ov 11 196b 

(NOTE: U a a o t h e r a i d e o f t h i a a h e e t f o r a d d i t i o n a l i n f o r m a t i o n a u c h a a l o g o f m a t e c i a l a p e n e t r a t e d 
a n a l y a i a o f t h e w a t e r , s k e t c h m a p , s k e t c h o f a p e c i a l c a a i n g a r r a n g e m e n t s e t c . ) 



10 ROCK HOLE 

rriiFUT nnni iT 
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rMV VJAfTER POLICY 
^ SUPFtV 

'at\ 
in 
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J _ / 

DATE 

0 - 2 0 ' HAROPAN 

rX.l^lO. » ' 
/ i 7 

0 - 4 1 SHALE 

4 1 ' - 3 0 0 ' SANDSTONE 

TOWN OF MONTCLAIR 
ESSEX COUNTY N.J. 

SKETCH 

OF 

GLENFIELD WELL. 
NO SCALE 

ELSON T. KILLAM ASSOCIATES. INC. 
HYDRAULIC AND SANITARY E'NCINEERS 

MILLBURN. N. J . \ 
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FORM M - ' 

DEPARTMENT OF CONSERVATION Permit H o . = ^ £ Z i £ £ ^ i [ _ 

AND ECONOMIC DEVELOPMENT Appl ica t ion Na ^ -^ -^^ 

Essex rccr. ^ DIVISION OF WATER POLICY & SUPPLY County 

iassi- - WELL RECORD 

OWNER M o n t c l a i r Water Bureau ADDRESS Chestnut &N T u l l e r t o n 

Owner 's We l l No. ONE SURFACE ELEVATION F e e t 
C X b o v e •!« an « « ' J t v e l ) 

2. inr.ATiQN M o n t c l a i r N . J . • 

3. DATE COMPLETED A p r l l 11 1966 DRILLER Rinbrand Well D r i l l i n g Go Inc 

H. DIAMETER: t o p _ i ^ _ I nches Bo t t om ^ — l ? . ! nches TOTAL D E P T H _ _ ^ 2 2 _ _ _ _ F e e t 

5. CASING: Type S t e e l D iame t e r _ l 6 x l O _ i n c h e s Length __16&26 .F ee t 

-.___., none size of 
6. SCREEN: Type Opening D iame te r Inches Length F e e t 

I Top Feet 

Range in Depth / Geologic Formation 

I Bottom Feet 

Tail pieceJ Diameter Inches Length Feet 

7. WELL FLOWS NATURALLY Gallons per Minute at Feet above surface 

Water rises to Feet above surface 

8. RECORD OF TEST: nat^ April 11 1966 Y ield _ H 2 _ ^ G a l 1 ons per minute 

Static water level before pumping iZ Feet below surface 

Pumping 1 BUPI 122 feet below surface after 2_i: hours p u m p i n g 

IO"? 
Drawdown Feet S p e c i f i c C a p a c i t y Gals, p e r m i n . per f t . of drawdown 
How Pumoed T u r b l n e How measured O r l f J C 

Observed e f f e c t on nearby w e l l s n o n e 

PERMANENT PUMPING EQUIPMENT: Owner t o s u p p l y 

Type M f r s . Name 

C a p a c i t y G.P.M. How D r i v e n _ j H.P R .P .M. 

Depth o f Pump i n w e l l Feet Depth o f F o o t p i e c e in w e l l . — Feet 

Depth o f A i r L i n e i n w e l l Feet Type o f Mete r on Pump S i z e Inches 

i>iiv.-i4» « . . . ^ ^ i . . ( A v e r a g e G a l l o n s D a i l y 

10. iiSFn FOR Pub l i c supply AMOUNT̂  
( M a x i m u m G a l l o n s D a i l y 

11. QUALITY OF WATER Sample: Yes No 

T a , t . " O O d o r _ n £ _ _ m i o r C l e a r T . . n . 5 4 op 

12. I or, 9 c l ay . i : ^ red s h a l e . b a l same Are samples available ? ysfi___ 
( G i v e d e t a i l s on b a c k o f s h e e t o r on a e p a r a t e a h e e t . I f e l e c t r i c l o g waa m a d e , o l e a a e 

f u r n i s h c o p y ) 

13. SOURCE OF DATA Rinbrand ^ 1 1 D r i l l i n g Co Inc 

14. DATA OBTAINED BY Adam P Rinbrand oate J u l y 26 1966 



FOAM 87 ^ ' ^ ^ / J~C 
DEPARTMENT OF CONSERVATION Permit No. - ^ < f ' ' ' ^ d ^ 7 

AND ECONOMIC DEVELOPMENT Appl icat ion No. 

DIVISION OF WATER POLICY 4 SUPPLY ^°""*y-E»«TE3C 

WELL RECORD 

i. OWNER Montcl&jr Water Eeaura ADDRESS Normal and Ra i l road 

Owner 's We l l No. ^ r t SURFACE ELEVATION F e e t 

( khove « . < n a . a l e y l ) 

2 . LOCATION Mnntn1a-ir N.J . — : 

3. DATE COMPLETED jm-ie 7 iqf.fe DRILLER Rinbrand Woll D r l l l l n e Co Inc 
4. DIAMETER: t o p _ X O ^ I nches Bottom _ 1 Q _ I nches TOTAI HFPTH "^.00 P . . t 

5. CASING: Type ^ L£-T»l D i a m e t e r . i ^ 3 ^ i 9 Inches Length _iiOx6flUF ee t 

6. SCREEN: Type n o n a o p e n i n g , Diameter Inches Length F e e t 

f Top Fee t 
Range in Depth / Geo log ic Format ion 

^ Bottom Feet 

Ta i l p i e c e i D i a m e t e r Inches Length F e e t 

7 . WELL FLOWS NATURALLY Gal lons per Minute a t F e e t above s u r f a c e 

Water r i s e s t o F e e t above s u r f a c e 

8 . RECORD OF TEST: t^at.. .T'.ir><^ y ^̂ h,<C•. Y i e l d 1 0 . 6 a l l o n s per m i n u t e 

S t a t i c w a t e r l e v e l b e f o r e pumping ! § F e e t below s u r f a c e 

Pumping 1 c»«1 2 0 0 f e e t below s u r f a c e a f t e r *i hou r s p u m p i n g 

Drawdown l o f i Fwet S p e c i f i c C a p a c i t y Gals, permin. per f t . of drawdown 

How Pumped T u r b l n C ** °*' ' ' '^**"' '^^ Pa^ "1 

Observed e f f e c t on nearby w e l l s n n n f i 

9 . PERMANENT PUMPING EQUIPMENT: 

Type Mf r s . Name NONE 

C a p a c i t y G.P.M. How Driven H.P R.P.M. 

Depth of Pump in wel l Fee t Depth of F o o t p i e c e in w e l l . ^ Feet 

Depth of Air Line in well Fee t Type of Meter on Pump S i z e Inches 

10. USED FOR P u b l l s S u p p l y AMOUNT { Average 

Max imum 

.Gal 1 on s D a i l y 

Gal 1 on s D a i l y 

11 . QUALITY OF WATER Sample: Yes No 

TastB n o Odor nO Color C l f t a f Temp. i i2 ."F 

12. LOG 3 0 o i a v i S l hard p a n . b a l red rook A''^ samples available? yftS-
( G i v e d e t a J n on 0 a c k o f ^ h e e j o r on a e p a r a t e a h e e t . I f e l e c t r i c l o g was m a d e , o i c « a « 

f u r n i ah c o p y ) 

13. SOURCE OF DATA Rinbrand Well D r i l l i n g Co Inc 

K . DATA OBTAINED BY Adam F Rinbrand Date J u l y 27 19^"-
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SERVOMETER CI 
D 

MINIATURE METAL BELLOWS 

501 LITTLE FALLS RD.- CEDAR GROVE, N.J. 07009 
(201) 785-4630 

> ^ ' ) ^ ^ ' ' 

\ 
.% 

, H ^ 

April 21, 1987 

Ms. Lori Amato 
USEPA - Region II 
26 Federal Plaza 
New York, N.Y. 10278 

Dear Ms. Attiato: 

WL ML 

In accordance with the request of NJDEP's Frank Coolick in his 
l l l d l ^ l letter to Servometer Corporation, enclosed please find a 
copy of Servometer's Emergency Plan, Preparedness, Prevention and 
Contingency Plan (PPC), and the Hazardous Materials Training Manual. 

You should retain this copy for use in the event of an emergency. 

If there are any questions, please contact me. 

Sincerely, 

Servometer Corporation 

PJH/jah 

Enc. 

/ 

.' ^ 
Peter J. Holowachuk 
President 

c- vJ o 



SERVOMETER CORPORATION 
EMERGENCY PLAN 

This onergency plan has been prepared for Servometer Corporation by Lancy 
Laboratories, Division of Lancy International, Inc. in accordance with NJPDES 
Regulations, N.J.A.C. 7:14A-3.12. The emergency plan, which is required of DSW 
permit holders, is designed to insure effective operation of the facility under 
emergency conditions. 

As provided in Section 3.12(a)1 of the NJPDES regulations, this emergency plan 
has been developed by addressing pertinent information contained in Servometer's 
Preparedness, Prevention, and Contingency (PPC) Plan (Attachment A) as well as 
their Hazardous Waste Training Program (Attachment B) . The purpose of the 
emergency plan as well as the PPC Plan and Hazardous Waste Training Program is to 
minimize and/or abate hazards to human health and the environment resulting fran 
accidents and mismanagement of hazardous materials, fires, explosions, snission 
or discharge of hazardous constituents to air, soil, surface or groundwater, and 
other anergency situations that may occur at the facility. Servcmeter 
Corporation has developed procedures for preventive action and is prepared to 
implement emergency-response procedures in the event of an emergency situation. 

Onergency situations may include, but are not limited to those emergencies caused 
by natural disaster, civil disorder, sabotage, strike, faulty maintenance, 
negligent operation, or accident. Although all of these emergency situations are 
possible, an emergency caused by natural disaster, civil disorder, or sabotage 
cannot reasonably be expected to occur at the Servcmeter facility. Therefore, 
emergency situations related to strike, faulty equipment, poor maintenance, 
negligent operation, or accidents will be primarily addressed as to their effects 
on the following: 

o Power Supply 
o Caimunication 
o Equipment 
o Supplies 
o Personnel 
o Security, and 
o Onergency Procedures 

Power Supply; As discussed in the PPC Plan, External Factors (Page 15) , 
Servometer Corporation should be minimally affected, from a safety standpoint, by 
a power outage. During a power outage, production in all departments would 
cease. Buergency flood lights are availalale for adequate lighting to shut-down 
production processes and an emergency telephone system exists to contact outside 
assistance, if needed. 

Communication; As discussed in the PPC Plan, Internal and External 
Communications or Alarm Systems (Page 16) , the Servometer facility is presently 
equipped with sufficient communication and alarm systems to provide immediate 
emergency instruction to facility personnel and to summon outside assistance. 



> >'»«»*.*-aM*r''-'S^iia-sj-r.^3'«e=^j«*WV.*,' 

Equipment; Onergency situations that arise from faulty maintenance or improper 
operation of equipment may occur within the Plating Department and/or the 
Wastewater Treatment Area. These areas are designed to collect any spillage 
and/or leakage fran damaged equipment. 

Routine inspections of facility equipment are conducted to identify and ranedy 
any potential emergency situation. 

Emergency-response equipment is available at Servometer to allow personnel to 
respond safely and quickly to emergency situations. Onergency Equipment (Page 
24) of the PPC Plan, identifies the emergency equipment available at the 
facility. 

Supplies: As discussed in the PPC Plan, Raw Material and Waste Inventory (Page 
4) , Servometer maintains a complete inventory of all potentially hazardous 
chemical supplies inclviding raw materials, process materials, and wastewater 
treatment chemicals. Spills and/or leaks resulting from negligent operations or 
accidents would be contained within the specific areas where the materials are 
stored. 

Personnel; As discussed in the PPC Plan, Qmployee Training Program (Page 17) , 
all Servometer Corporation personnel are given training to enable then to 
understand the processes and materials with which they work, associated safety 
and health hazards, and practices for preventing and responding to emergency 
situations. The Hazardous Waste Training Program (Attachment B) emphasizes 
training in emergency procedures and use of anergency equipment. In addition, as 
presented in the PPC Plan, personnel are informed about Inspection and Monitoring 
(Page 12) , Material Compatibility (Page 11) , and Housekeeping Practices (Page 
13). 

Security: Security procedures during an emergency situation would be the same as 
during a non-anergency situation. As discussed in the PPC Plan, Security (Page 
14) , Servometer maintains a complete facility alarm systan equipped with photo 
electric light beam sensors. Additional security measures include adequate 
lighting, locked entrances, and warning signs. 

Emergency Procedures: In the event of an emergency situation, Servometer 
Corporation would implenent their PPC Plan. Specific emergency procedures 
including duties and responsibilities of emergency coordinators are outlined in 
the Plan and include the following sections; 

o List of Emergency Coordinators (Page 18) 
o Duties and Responsibilities of the Onergency Coordinator(s) (Page 19) 
o Chain of Command (Page 22) 
o List of Agencies to be Notified (Page 23) 
o Evacuation Plan for Facility Personnel (Page 25) 
o Arrangements with Onergency Response Contractors (Page 26) 
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The Preparedness, Prevention, and Contingency (PPC) Plan contained within 

has been prepared for Servometer Corporation by Lancy Laboratories, a 

Division of Lancy International, Inc., under Project No. 001712. This PPC 

Plan has been prepared and submitted in accordance with the New Jersey 

Hazardous Waste Management Regulations, Title 7, Chapter 26. 

May, 1984 



INTRODUCTION 

This Preparedness, Prevention, and Contingency (PPC) Plan was prepared in 

compliance with the New Jersey Hazardous Waste Management Regulations 

(N.J.A.C. 7:26-9.7) and Federal RCRA Regulations. 

The purpose of the Plan is to minimize and abate hazards to human health and 

the environment from fire, explosion, enission or discharge of hazardous 

waste or hazardous waste constituents to air, soil, surface water, or 

groundwater. The Plan contains procedures for preventive actions as well as 

emergency procedures in the event of an accident. Einployees are given 

training in all aspects of the PPC Plan so that preventive and emergency 

procedures are carried out in an effective and coordinated manner. In 

addition, the Plan has been reviewed with local emergency response agencies 

to familiarize then with the facility and its operations. 



GENERAL DESCRIPTION OF INDUSTRIAL ACTIVITY 

At its Cedar Grove, New Jersey facility, the Servometer Corporation 

manufactures miniature metal bellows, bellows assemblies, couplings and 

contacts for the aerospace and control valve industries. Basically, the 

manufacturing operation involves the electrodeposition (electroforming) of 

copper and nickel onto aluminum mandrels. Once the desired thickness is 

obtained, the aluminum mandrels are dissolved using a caustic solution. 

Servoneter operates a wastewater treatment system on-site v̂ iich treats 

various spent process solutions containing dissolved metals, acids, 

alkalies, and cyanides. The system also treats rinse waters v«Aiich flow 

continuously v^ile the plant is operating. These rinsewaters represent a 

more voluminous but less concentrated source of wastes as compared to the 

process solutions. The effluent from the treatment system is discharged to 

the Peckman River under New Jersey Pollutant Discharge Elimination Systam 

(NJPDES) permit #NJ0027847. 

The Servoneter Corporation is classified as a hazardous waste treatment, 

storage, and disposal (TSD) facility-EPA I.D. #NJD002138543. Hazardous 

wastes generated by the facility include; caustic waste (D002) , waste acid 

(D002), still bottoms fran solvent (TCE) recovery unit (FOOl), wastewater 

treatment sludge (F006), and waste metal working oils (X726). All hazardous 

wastes are removed from the site within ninety (90) days of generation. 
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ORGANIZATIONAL STRUCTURE FOR IMPLEMENTATION OF THE PPC PLAN 

Implementation of the PPC Plan is the responsibility of the PPC Plan 

Cannittee. This Committee consists of the following employees: 

Peter J. Holowachuk, President - Coordinator 

Jayne A. Holowachuk, Vice President/Treasurer - Assistant Coordinator 

Kurt Haag, General Manager - Assistant Coordinator 

Louis Fejes, Assistant General Manager - Assistant Coordinator 

The coordinator will have the primary responsibility for implementing the 

plan. At his direction, the assistant coordinators will aid in carrying out 

the following duties and responsibilities of the contnittee: 

o Establish employee training programs v\*iich familiarize enployees 

with the PPC Plan. 

o Identify materials and wastes handled. 

o Conduct visual inspections. 

o Review and document past incidents and spills. 

o Identify potential spill sources. 

o Establish spill-reporting procedures. 

o Coordinate spill cleanup activities. 

o Notify appropriate authorities when a spill has occurred. 

o Review new construction and process changes at the plant relative 

to the PPC Plan. 

o Review and evaluate at regular intervals, the effectiveness of 

the PPC Plan and institute changes where necessary. 



DESCRIPTION OF EXISTING EMERGENCY RESPONSE PLANS 

This PPC plan is the first formal anergency response plan developed by 

Servoneter Corporation for its Cedar Grove facility. Past anergency 

response practices have been reviewed, updated, and included in this 

comprehensive plan. 
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RAW MATERIAL AND WASTE INVENTORY 

A complete inventory of all potentially hazardous chanical substances 

located at the plant has been compiled and documented in Table 1. This list 

is used to identify substances v̂ îch have the potential for causing 

environmental degradation or endangerment of human health and safety through 

accidental releases. 

Chanical substances located at the plant can be divided into four 

categories: raw materials, process materials, wastewater treatment 

chemicals, and waste materials. General information on materials in each of 

these categories is provided in Table 1. This table includes information 

concerning storage location, use in manufacturing operations, and storage 

volume. Although the plant has numerous process test reagents, they 

represent a small volume of overall chemical usage. In addition to the 

information provided in Table 1, chemical storage and usage areas are 

identified on a plant schematic in Attachment 1. Material safety data 

sheets are available to all employees who come into contact with these 

chemicals. 
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A. RAW MATERIALS 

TABLE 1 

RAI7 MATERIAL AIID WASTE IITvEl^lTORY 

Name 

Copper C^'anide 

Nickel Sulfamate 

Nickel Chloride 

Aluminum 

Stainless Steel 

Location 

Plating Dept. 

Plating Dept. 

Plating Dept. 

Machine Shop 

Machine Shop 

Use 

Plating Bath 

Plating Bath 

Plating Bath 

Basis Metal 

Basis Metal 

Storage 
Volume 

IGO lbs. 

55 gal. 

10 gal. 

600 Lbs. 

150 Lbs. 

B. PROCESS MATERIALS 

Mai'.e 

1,1,1-trichlcroethane 

Sodiuni Hydroxide 

Nitric Acid 

Location 

Cleaning Room 

Machine Shop 

Plating Dept. 

Use 

Degreasing 

Dissolution 
of Aluminum 
Mandrels 

Dissolution 
of Nickel 
frora A.i'jminum 
;-1andrel 

Storage 
Volume 

275 gal. 

2400 lbs. 

60 gal. 



TABLE 1 (Con t inued 

C. mSTE '̂TATER TREATMENT CHETIICALS 

Name 

Calcium Hydroxide 

SodiLin-' Metabisulfite 

Sulfuric Acid 

Sodium Hypochlorite 

Inhibitor LD 

Diphenylcarbazide Indicator 

Acetic Acid 

Thycdene Indicator AR-16 

Scdimi Thiosulfate 

Phenolphthalein Indicator 

SodiuHi Carbonate, anhydrous 

Anw.onium Hydro:-: ide 

Diniethylglyoximic Indicator 

Potassium Icdate 

Sodium Acetate 

Glacial Acetic Acid 

Methyl Alcohol 

Sodiuni Nitrate 

Use 

pH adjustment 

Chromium 
reduction module 

pH adjustment 

Cyanide 
oxidation module 

Cyanide 
oxidation module 

Chromic Acid 
spot test reagent 

Chromic Acid 
spot test reagent 

Available chlorine 
titration test 

Available chlorine 
titration test 

Cyanide spot test 

Cyanide spot test 

Uickel spot test 

Niclcel spot test 

nickel spot test 

Copper spot test 

Copper spot test 

Copper spot test 

Copper spot test 

Storage 
Volume 

500 lbs. 

100 lbs. 

60 gal. 

100 gal. 

5 gal. 

50 grams 

500 ml. 

2 pints 

2 pints 

50 cc. 

5 lbs. 

100 cc. 

ICO cc. 

100 cc. 

200 cc. 

500 nd. 

1 pint 

200 cc. 



T?3LE 1 (Contir.uKi) 

D. m S T ^ i ^ A T E R I ^ 

Waste 
Name 

Caus t i c Viaste 

Vfeste Acid 

TCE S t i l l B o t t o r s 

VJastewater 
Treatment Sludge 

Viaste Oil 

Source 

D i s so lu t i on o£ 
AlOT.inurii from 
Hickel p a r t s 

D i s so lu t ion c£ 

Degreasing u n i t 

.wastewater Treatnient 

Systsii 

Metal working 

H . W . 
C l a s s i f i c a t i o n 

D002 

D002 

FOOl 

F006 

X726 

[•lax. 
Storage 

volume 

6000 gal-

330 gal-

275 gal. 

1400 gal. 

200 gal-



SPILL AND LEAK PREVENTION AND RESPONSE 

Areas where spills and leaks of potentially dangerous chemicals may 

occur have been identified so that particular attention can be given 

to appropriate pollution incident prevention measures. The following 

areas have been identified as the major areas where potential spills 

may occur: 

o Caustic Waste Storage Tank: The caustic waste generated from 

the dissolution of aluminum from nickel plated parts is 

currently stored in a 6000 gallon underground fiberglass 

tank. The tank is located beneath part of the driveway along 

the north side of the plant. If a leak were to develop in 

this tank, it would create a potential for soil and 

groundwater contamination. In order to prevent this 

situation from occurring, Servoneter intends to close the 

underground tank and replace it with an above ground system. 

The above ground system will be equipped with an automatic 

shut-off valve to prevent overfilling of the tank. It will 

also be easier to test and inspect the above ground systam to 

prevent potential leaks from developing. . 



o Waste Acid Generated in the Plating Department; If a spill 

or leak should occur fron the sulfuric acid bath used in the 

Plating Department, it would drain to the floor trough and be 

contained. From the floor trough it would be pumped to batch 

treatment in the waste treatment area. The Plating 

Department is under constant supervision and any potential 

for leak development would be identified and ranedied before 

leading to an emergency situation. 

o 1,1,1-Trichlcroethane Unit; A solvent vapor degreaser is in 

the Cleaning Roon. Solvent is recycled in a closed loop 

within the unit. This minimizes the potential for a release 

of 1,1,1-Trichloroethane. Still bottoms from the unit are 

routinely removed by a hazardous waste hauler. 

o Plating Baths in the Plating Department; The floors in the 

plating areas are designed to collect any spillage and 

leakage and collect it in the floor spill sump. A sump pump 

will automatically transfer the floor spill to the batch 

treatment tank where it will be carefully tested and treated 

before discharge. The design of this system is such that no 

accidental discharges to the floor areas can find their way 

into the rinse water effluent and be diluted rather than 

treated, prior to discharge. 



o Wastewater Treatment Area: If an unwanted discharge of 

treatment chemicals or waste residue occurs in this area, it 

will collect in a floor spill sump. The spilled material 

will automatically be transferred to a batch treatment tank 

before discharge. 
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MATERIAL COMPATABILITY 

Under normal conditions, materials used within the various production areas 

are conpatable. The one exception is in the Plating Department where 

chlorine and cyanide in the Integrated Cyanide Treatment Systam can 

potentially generate a poisonous gas. 

The Integrated Cyanide Treatment Systan is of the alkaline chlorination type 

designed to completely oxidize highly toxic cyanide into harmless carbon 

dioxide and nitrogen. This systam consists primarily of a treatment rinse 

tank located in the plating line and a treatment solution reservoir located 

in the waste treatment area. The arrangement of the equipment is such as to 

provide for the addition of treatment chemicals to the treatment reservoir 

and recirculate the treatment solution between the reservoir to the 

treatment rinse tank. To provide satisfactory treatment, the treatment 

solution is maintained at a strength of 800 to 1200 ppm available chlorine 

and at a pH of 11.5-12.8. 

Chlorine in contact with cyanide under the condition of depressed pH gives 

rise to the formation of toxic hydrogen cyanide and/or cyanogen chloride 

gases. Therefore, the pH of the treatment system is never allowed to fall 

below 9.5. In fact, it is automatically maintained at 12.5. 



INSPECTION AND MONITORING PROGRAM 

A documented inspection schedule, separate from Seirvometer's PPC plan, has 

been prepared in accordance with the New Jersey Hazardous Waste Management 

Regulations. Information in this plan includes; a schedule of equipment 

and areas to be inspected; frequency of inspection; information to be 

recorded in an inspection log; copies of the inspection log sheets; and 

procedures to initiate corrective actions when problems are identified. 

In addition to maintaining a documented copy of the program at the facility, 

a copy is on file with the New Jersey Department of Environmental 

Protection. Similar to the PPC Plan, the inspection schedule is reviewed 

periodically and updated to correspond with facility changes. 
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PREVENTIVE MAINTENANCE/HOUSEKEEPING 

The focus of the preventive maintenance program and good housekeeping 

practices is to eliminate conditions that could lead to accidental spills 

and safety hazards to plant personnel. In addition to addressing problems 

identified through the Inspection and Monitoring Program, the plant manager 

maintains a routine housekeeping program which includes: 

o Familiarizing employees with appropriate preventive maintenance 

procedures for their particular work area. 

o Assuring that work areas are kept clean and free of ddoris. 

o No Smoking signs are placed in appropriate places. 

o Assuring that correct labeling and placarding exists on all 

containers, process areas, work stations, buildings, exits, and 

entry points throughout the plant. 

o Documenting preventive maintenance inspection activities on the 

appropriate inspection log forms and maintaining tham in the 

Facility Operating Record. 
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SECURITY 

The regulations require that Servometer Corporation maintain security by 

minimizing the possibility for unauthorized entry by persons or livestock 

onto the active portion of the facility. 

To meet these objectives, Servometer installed an alarm system which is tied 

in with all entrances. The systam is also equipped with photo electric 

light beam sensors. At night, the facility is well lit both inside and out. 

The facility operates 5 days/week, 24 hours/day. During working hours, all 

entrances and exits, except the main entrance, are locked. All visitors 

must register at the front entrance and be accompanied by a Servometer 

employee while in the facility. Warning signs are posted at the Plating 

Department entrances to ensure entry by authorized personnel only. During 

non-working hours, all entrances and exits are locked and a chain is secured 

across the driveway entrance. 
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EXTERNAL FACTORS 

Servometer Corporation should be minimally affected, from a safety 

standpoint, by external factors such as power outages, adverse v̂ eather 

condictions, and strikes. These factors are more likely to affect 

production output rather than safety. 

During a power outage, production in all departments would cease. An 

extended power outage could cause serious losses of work-in-process in the 

Plating Department. Plating tanks are normally run 24 hours, 7 days per 

week for filtration purposes. A power outage would, therefore, affect the 

quality of the plating solution. 

Although no emergency generator currently exists for long-term back up, 

Servometer is equipped with emergency flood lights and an emergency 

telephone system. In the event of a power outage, adequate lighting would 

exist to safely shut down production processes. The anergency phone systan 

would be used to contact the power company and to call for other assistance 

if needed. 
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INTERNAL AND EXTERNAL COMMUNICATIONS OR ALARM SYSTEMS 

The facility is equif̂ sed with sufficient communication and alarm systans to 

provide immediate emergency instruction to facility personnel and to suntnon 

external assistance. Telephone and alarm systans are functional during 

power outages. 
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EMPLOYEE TRAINING PROGRAM 

All Servoneter Corporation enployees are given training to enable them to 

understand the processes and materials with which they are working, safety 

and health hazards, and practices for preventing and responding to spills. 

The program emphasizes training in emergency procedures and use of emergency 

equipment. 

As required by the regulations, the Personnel Training Program is a 

documented program. In addition to training in anergency procedures, the 

training program covers other aspects of the PPC Plan such as inspection and 

monitoring, material conpatability and housekeeping practices. Training 

records are also maintained which document specific employee training. 

17 



LIST OF EMERGENCY COORDINATORS 

A primary coordinator and alternates have been designated the 

responsibility of coordinating activities during an emergency as specified 

in the following section. The Emergency coordinators for Servometer 

Corporation include: 

Peter J. Holowachuk, President - Primary Coordinator 

201/785-4630 (office) 

201/839-3597 (home) 

Jayne A, Holowachuk, Vice President-Treasurer - Alternate Coordinator 

201/785-4630 (office) 

201/934-6627 (home) 

Louis Fejes, Assistant General Manager - Alternate Coordinator 

201/785-4630 (office) 

201/697-6174 (home) 

Brian Itjen, Plating Foreman - Alternate Coordinator 

201/785-4630 (office) 

201/785-1297 (home) 

At least one of these employees will be either on-site or on-call at all 

times. They are familiar with all aspects of the PPC Plan and have the 

authority to commit the resources necessary to carry out the PPC Plan. 
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DUTIES & RESPONSIBILITIES OF THE EMERGENCY COORDINATOR(S) 

At all times, one of. the emergency coordinators is either at the facility 

or on call. The emergency coordinator is familiar with all aspects of the 

facility's PPC plan, operations and activities at the facility, the location 

and characteristics of waste handled, the location of all records within the 

facility, and the facility layout. In addition, the coordinator has the 

authority to commit the resources needed to carry out the PPC plan. 

In the event of an emergency, the emergency coordinator will immediately; 

1. activate facility alarms or communication systams to notify all 

facility personnel; and 

2. notify local emergency response agencies if their help is needed. 

Whenever there is a fire, explosion, emission, or discharge, the energency 

coordinator will immediately identify the character, exact source, amount, 

and areal extent of any released materials. Concurrently, the anergency 

coordinator will assess possible hazards both direct and indirect, to huntan 

health or the local environment. 

If the energency coordinator determines that the facility has had an 

incident which could threaten human health or the environment, he will 

report his findings as follows; 

1. If his assessment indicates that evacuation of local areas may be 

advisable, he will immediately notify appropriate local authorities. 

He will be available to help aj^ropriate officials decide whether local 

areas should be evacuated; and 
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2. He will immediately notify the NJ Department of Environmental 

Protection (DEP) by telephone at 609/292-7927 and the National Response 

Center at 800/424-8802. Following the incident, a report concerning 

the event and any remedial actions taken will be prepared and will 

include the following information: 

A. Name of the person reporting the incident. 

B. Name, address, and identification number of facility. 

C. Phone nun±)er v^ere the person reporting the spill can be reached. 

D. Date, time, and location of the incident. 

E. A brief description of the incident including type of incident, 

nature of hazardous material involvement and possible hazards to 

human health or the environment. 

F. The extent of injuries, if any. 

G. For each material involved in the incident, the shifting name, 

hazard class, and quantity of the waste involved. 

The report will be maintained in the Facility Operating Record within the 

Hazardous Waste Control files and updated into the PPC Plan on an annual 

basis. 
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During an energency, the emergency coordinator will take all reasonable 

measures necessary to ensure that fire, explosion, emissions, or discharges 

do not occur, recur, or spread to other hazardous materials at the facility. 

These measures will include, where applicable, stopping processes and 

operations, collecting and containing discharged waste, and removing or 

isolating containers. If the facility stops operations the energency 

coordinator will monitor for leaks, pressure buildup, gas generation, 

ruptures in valves, pipes, or other equipment, where applicable. 

Immediately after an energency, the energency coordinator will, with DEP 

approval, provide for treating, storing, or disposing of recovered waste, 

contaminated soil or surface water, or other materials destroyed by or 

associated with the contingency. 

The emergency coordinator will ensure that, in the affected area of the 

facility: 

1. No waste that may be incompatible with the emitted or discharged 

material is treated, stored, or disposed of until cleanup procedures 

are completed; and 

2. All energency equipment listed in the PPC plan is cleaned, r^laced, if 

necessary, and fit for its intended use before operations are resumed. 
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CHAIN OF COMMAND 

In the event of an emergency or spill, the following employees should be 

contacted: 

Peter J, Holowachuk, President 

Office phone: 201/785-4630 

Home phone: 201/839-3597 

Jayne A. Holowachuk, Vice President-Treasurer 

Office phone: 201/785-4630 

Home phone: 201/934-6627 

Louis Fejes, Assistant General Manager 

Office phone: 201/785-4630 

Home phone: 201/697-6174 

Brian Itjen, Plating Foreman 

Office phone: 201/785-4630 

Home phone: 201/785-1297 
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LIST OF AGENCIES TO BE NOTIFIED 

In the event of an anergency or spill, the following local, state, and 

federal agencies may be notified. In the event of a major spill, at a 

minimum, the National Response Center and the New Jersey Department of 

Environmental Protection should be notified. 

* o Cedar Grove Police, Fire, and Ambulance Service 

201/239-4100 

o Local Hospitals 

Passaic General Hospital 

201/365-4377 

St. Mary's Hospital 

201/473-1000 

* o New Jersey Department of Environmental Protection 

609/292-7927 

609/292-5500 

* o United States Environmental Protection Agency - Region II 

212/264-0980 

o National Response Center 

800/424-8802 

o Suburban Essex Area Poison Control Center 

201/992-5161 

*These organizations retain a copy of the PPC Plan for use in the event of 

an energency. 
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EMERGENCY EQUIPMENT 

Ehiergency equipment is available to allow personnel to respond safely and 

quickly to energency situations. Through the Personnel Training Program, 

employees are instructed on the availability, location, and use of anergency 

equipment. The following energency equipment is provided by Servometer 

Corporation: 

Equipment Quantity 

o Portable fire extinguishers 17 

o Ladders 3 

o Stretcher 1 

o Portable lighting equipment 1 

o First aid kits 3 

o Self-contained breathing apparatus 1 

o Welding/cutting equipment 1 

o Portable pump 1 

o Chain hoist 2 

o Crane 1 

24 
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EVACUATION PLAN FOR FACILITY PERSONNEL 

The energency coordinator on duty is responsible for determining when a 

facility evacuation is necessary. 

Personnel have been instructed on evacuation procedures through the 

Personnel Training Program. Evacuation plans are posted in each department 

and include a diagram showing the route and exit to be used in case of an 

emergency. 
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ARRANGEMENTS WITH EMERGENCY RESPONSE CONTRACTORS 

The following Contractors are available to assist with the clean-up and 

disposal of hazardous substances in the event of an emergency. Although not 

required, most energency response contractors prefer prior contact to 

provide information about the hazardous waste facility to enhance anergency 

preparedness. A brief description of the services provided and area served 

is provided below; 

1. Advanced Environmental Technology Corporation (AETC) 

24 hour Elnergency Number - 201/347-7111 

Contact - Andy Babij 

AETC, located in Flanders,. New Jersey, provides emergency clean-up and 

disposal services for any hazardous wastes including highly explosive 

materials. A staff of field technicians are on call 24 hours a day. 

Some of the equipment available includes a full range of personal 

protective equipment, material transfer and handling equipment and 

vacuum trucks. The major service area for AETC is New Jersey, 

Connecticut, Pennsylvania, Massachusetts, New York, Eteleware, and 

Maryland. 
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2. SCA Services 

24 hour Emergency Number - 201/465-9100 

Contact - Chuck Boerner 

SCA Services is a licensed hazardous waste disposal facility located in 

Newark, New Jersey. SCA does not routinely handle complete aneregency 

response cases, however, they will provide these services on a case by 

case basis, depending upon the type of materials involved and 

environmental component involved. 

3. 0. H. Materials Inc. 

24 hour Emergency Number - 800/537-9540 

Contact - No specific contact required 

0. H. Materials Inc. is a large-scale emergency response contractor 

with emergency team offices in 31 wide spread states. This outfit will 

clean-up and dispose of any hazardous material, including radioactive 

wastes. Service agreements are available to enhance preparedness but 

are not required. 

4. Triangle Resource Industries 

24 hour Elnergency Number - 800/638-4442 (work hours) 

800/638-4440 (after hours) 

Contact - Walt Petzold 

Triangle Resources Industries provide disposal services for Pack 

Laboratory Chemicals (PLC) in New Jersey and the surrounding states. 

Services include Pack, removal, and disposal of all types of laboratory 

chemicals. 
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POLLUTION INCIDENT HISTORY 

To date, there have not been any pollution incidents at Servcmeter 

Corporation. If any incidents occur in the future, they will be documented 

and incorporated into the Personnel Training Program so as to avoid a 

similar situation from occurring. 
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PPC PLAN REVIEW 

During the month of May each year, the PPC Plan will be reviewed by manbers 

of the PPC Plan Carmittee. The appropriate modifications will be made to 

reflect changes in plant operations or materials handling procedures. 

In the space provided below, an authorized designate of the review committee 

must document that the review took place by signing his name and the date 

the review took place. 

( j l_ _ /tT^-<-^^^'"^-<->-^-'^''-^ 

Review Date 

^ - L<^-^.-} 
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TERRESTRIAL ORGANISMS 
Shown in BROWN; species with special status shown • 
in RECKF) or (S) indicates species protected by i 
Federal or State Legislation (see text) 

SYMBOL SPECIES 
A PLANTS (301-350) 

301 Eastern hemioclt 
302 Spleenwort (S) 
303 Spicier lily (S) 
304 Pond bush (S) 
305 Watermilfoil (S) 
306 Hooded pitcher plant (S) 
307 Tree 
308 Prickly pear cactus (S) 
309 Trailing arbutus (S) 
310 Eastern bumelia 
311 Pitcher plant 
312 Baldcypress 
313 Redbay 
314 Seaside alder 
315 Box huckleberry 
316 Purple fringeless orchid 
317 Pink lady's slipper 
318 Ebony spleenwort (S) 
319 Orchids (S) 
320 Golden club (S) 
321 Florida beargrass 
322 East-coast coontie 
323 Fall-flowering ixia 
324 Jackson-vine 
325 Spoon-flower 
326 Curtiss milkweed 
327 Sea lavender 
328 Hand fern 
329 Needle palm 
330 Yellow squirrel-banana 
331 Beach creeper 
332 Florida coontie 
333 Four-petal pawpaw 
334 Bird's nest spleenwort 
335 Burrowmg tour-o'clock 
336 Beach star 
337 Silver palm 
338 Dancing lady orchid 
339 Tamarindillo 
340 Fuch's bromeliad 
341 Everglades peperomia 
342 Buccaneer palm 
343 Slender spleenwort 
344 Pineland jacquemontia 
345 Mahogany mistletoe 
346 Florida thatch 
347 Twisted air plant 
348 Long's bittercress 
349 Venus's flytrap 

"A INVERTEBRATES (351-400) 
351 Monarch butterfly 
352 Zebra butterfly 

BIRDS (401-600) 
- y SHOREBIRDS (401-430) 

401 Shorebirds 
402 Terns 
403 Gulls 
404 Forster's tern 
405 Arctic tern 
406 Least tern (S) 
407 Roseate tern (S) 
408 Common tern 
409 Great black-backed gull 
410 Herring gull 
411 Laughing gull 
412 Black skimmer (S) 
413 Turnstones 
414 Plovers 
415 Piping plover 
416 American oystercatcher (S) 

V WADING BIRDS (431-460) 

431 Wading birds 
432 Herons 
433 Egrets 
434 Rails 
435 Ibises 
436 Bitterns 
437 Great blue heron (S) 
438 Wood ibis (S) 
439 Anhinga 
440 Little blue heron (S) 
441 Yellow-crowned night heron 
442 Black-crowned night heron 
443 Florida sandhill crane (S) 
444 Louisiana heron (S) 
445 Lmpkin (S) 
446 Roseate spoonbill (S) 
447 Snowy egret (S) 
448 Magnificent frigate-bird (S> 
449 Reddish egret (S) 
450 Clapper rail 
451 King rail 
452 Virginia rail 
453 Sora rail 

.mU WATERFOWL (461-500) 
461 Waterfowl 
462 Swans 
463 Geese 
464 Dabbling ducks 
465 Diving ducks 
465 Ckimmon eider 
467 Harlequin duck 
468 Wood duck 
469 Fulvous tree duck 
470 Loons 

40074^1^250 

N. J.-N. Y.-PA. 
GEeSTAT 

11 
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M.95 
1:250 000-scalc map of 

Atlantic Coast 
Ecological Inventory 
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Produced by 
U. S. HSH AND WILDLIFE 
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1980 
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SYMBOL * S P E C I E S 

Or • PLANTS <l-50» 
» 1 Mshmoss 

— • H«ERTEBRATES (51-100) 
^ 5 f Crata 

.52 Mussels 
83 Oyslws 
54 Scallops 
55 CJams 
56 Wbnm 
57 Shrimp 
58 American lobster 
59 Blue crab 

,. 60 Eastern oyster 
' _ 61 Eutopaan oyster 

..,^^•;•^«2.fiBayaeaUop 
63 Deep-sea scallop 
64 Calico scallop 
65 Surf clam 
66 Hard clam 
67 Soft shell clam 
68 Brackish-watPr clan-
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TRANSVERSE MERCATOR PROJECTION 
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D 3 RAM LAND USE-LAND COVER SYMBOLS 

Study area (coastal zone boundary to three-
mite Umit) 

Special land use areas, inc luding refuges 
and wi ld l i fe management areas, parks and 
seashores; may be used in lieu of habitat 
boundary Ĉ  Beach/Dunes. 

Sutidivision of a special land use area into 

more than one designation 

Seagrass • 

Swamp Reef . 

POINT AND AREA FEATURE SYMBOLS 

(shown in RED for species wi th special status; 

shown in BLUE for aquatic organisms: and 

shown in BROWN for terrestrial organisms) 

Localized concentration of species . 

General habitat boundary for indicated 

speciesi may be superceded by special 

land use boundary 
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STATE OF NEW JERSEY 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DAVID J.BAROtN, COMMISSIONER »TOf 
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Surface Water Quality Standards 
N.J.A.C. 7:9-4 

May 1985" 
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6. All waterways or waterbodies, or portions of 
waterways and waterbodies that are classified 
as PL only for those portions that are located 
within the boundaries of the Pinelands Area 
are classified as PL unless they are listed as 
FWl waters in Index A. A tributary entering a 
PL stream is classified as PL only for those 
portions of the tributary that are within the 
Pinelands Area. Lakes are classified as PL 
only if they are located entirely within the 
Pinelands Area. 

CLASSIFICATIONS: 

FWl 
FW2-TP — FW2 Trout Production 
FW2-TM — FW2 Trout Maintenance 
FW2-NT — FW2 Non Trout 
PL — Pinelands Waters 
SEl 
SE2 
SE3 
SC 
FW2-NT/SE1 (or similar designation) — Indicates a water­

way in which there may be a salt water/fresh water 
interface. The exact point of demarcation between 
the fresh and saline waters must be determined by 
salinity measurements and is that point where the 
salinity reaches 3.5 parts per thousand at mean high 
tide. The stream is classified as FW2-NT in the 
fresh portions (salinity less than or equal to 3.5 
parts per thousand at mean high tide) and SEl in the 
saline portions. 

DESIGNATIONS: 

(Cl) — Category 1 waters 
[tp] — Indicates trout production in waters which are 

classified as FWl; this is for information only 
and does not affect the water quality criteria for 
any stream 

[tm] — Indicates trout maintenance in waters which are 
classified as PL or FWl. For FWl this is for 
information only and does not affect the water 
quality criteria for any stream. 



(Stockholm) - Brook between Hamburg Turnpike FWl [tm] 
and Williamsville-Stockholm Rd. to its 
confluence with Lake Stockholm Brook, 
north of Rt. 23 

LITTLE POND BROOK (Oakland) - Entire length FW2-TP(C1) 
LOANTAKA BROOK 

(Green Village) - Entire length, except FW2-NT 
segment described below 

(Great Swamp) - Brook and all tributaries FW2-NT(Cl) 
within the boundaries of Great Swamp 
National Wildlife Refuge 

LUD-DAY BROOK 
(Camp Garfield) - Source to confluence with FWl 

a tributary from Camp Garfield 
MACOPIN RIVER 

(Newfoundland) - Source to Echo Lake dam FW2-NT 
(Newfoundland) - Echo Lake dam to Pequannock FW2-TM 

River 
MEADOW BROOK (Wanaque) - Skyline Lake to Wanaque FW2-NT 

River 
MILL BROOK 

(Randolph) - Source to Rt. 10 bridge FW2-TP(C1) 
(Randolph) - Rt. 10 bridge to Rockaway River FW2-NT 

MORSES CREEK - Entire length FW2-NT/SE3 
MOSSMAN'S BROOK - See CLINTON BROOK 
MT. TABOR BROOK (Morris Plains) - Entire length FW2-NT 
NEWARK BAY (Newark) - North of an east-west line SE3 

connecting Elizabethport with Bergen Pt., 
Bayonne up to the mouths of the Passaic and 
Hackensack Rivers 

NOSENZO POND (Upper Macopin) FW2-NT(C1) 
OAK RIDGE RESERVOIR (Oak Ridge) FW2-TM 
OAK RIDGE RESERVOIR (Oak Ridge) - Northwestern FWl [tm] 

tributary to Reservoir 
OVERPECK CREEK (Palisades Park) - Entire length FW2-NT/SE2 

^ PECKMAN RIVER (Verona) - Entire length FW2-NT 
PACACK BROOK 

(Stockholm) - Source to Pequannock River, FW2-NT 
excluding Canistear Reservoir, except 
segments described separately below 

(Canistear) - Brook and tributaries upstream FWl 
of Canistear Reservoir located entirely 
within the boundaries of the Newark 
Watershed 

PASSAIC RIVER 
(Mendham) - Source to Rt. 202 bridge FW2-TM 

(Van Doren's Mill), except tributaries 
described separately below 

(Paterson) - Rt. 202 bridge to Dundee Lake FW2-NT 
dam 

(Little Falls) - Dundee Lake dam to confluence FW2-NT/SE2 
with Second River 

(Newark) - Confluence with Second River to SE3 
mouth 



urface Water 
Quality Standards 

SURFACE WATER QUALITY STANDARDS 

N.J.A.C. 7:9-4.1 et seq. 

May 1985 

New Jersey Depar tment of Env i ronmen ta l P r o t e c t i o n / D i v i s i o n of Wate r Resou rce : 



once-through basis for the duration of the test, in accordance 
with N.J.A.C. 7:18. 

"Fresh water(s)" means all nontidal and tidal waters generally 
having a salinity, due to natural sources, of less than or equal 
to 3.5 parts per thousand at mean high tide. 

"FW" means the general surface water classification applied to 
fresh waters. 

"FWl" means those fresh waters that originate in and are wholly 
within Federal or State parks, forests, fish and wildlife lands, 
and other special holdings, that are to be maintained in their 
natural state of quality (set aside for posterity) and not 
subjected to any man-made wastewater discharges, as designated in 
Index A incorporated into this subchapter. 

"FW2" means the general surface water classification applied to 
those fresh waters that are not designated as FWl or Pinelands 
Waters. 

"Heat dissipation area" means a mixing zone, as may be designated 
by the Department, into which thermal effluents may be discharged 
for the purpose of mixi.ng, dispersing, or dissipating such 
effluents without creating nuisances, hazardous conditions, or 
violating the provisions of this subchapter. 

"Hypolimnion" means the lower region of a stratified waterbody 
that extends from the thermocline to the bottom of the waterbody, 
and is isolated from circulation with the upper waters, thereby 
receiving little or no oxygen from the atmosphere. 

"Important species" means species that are commercially valuable 
(e.g., within the top ten species landed, by dollar value); 
recreationally valuable; threatened or endangered; critical to 
the orqanization and/or maintenance of the ecosystem; or other 
species necessary in the food web for the well-being of the 
species identified in this definition. 

"Industrial water supply" means water used for processing or 
cooling. 

"Intermittent stream" means a stream with a MA7CD10 flow of less 
than one-tenth (0.1) cubic foot per second. 

"Lake, pond, or reservoir" means any impoundment, whether 
naturally occurring or created in whole or in part by the 
building of structures for the retention of surface water, 
excluding sedimentation control and stormwater 
retention/detention basins. 

"LC50" means the median lethal concentration of a toxic 
substance, expressed as a statistical estimate of the 
concentration that kills 50 percent of the test organisms under 
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characteristics, but are suitable for a wide variety of other 
fish species. 

"NPDES" means National Pollutant Discharge Elimination System. 

"NT" means nontrout waters. 

"Nutrient" mieans a chemical element or compound, such as nitrogen 
or phosphorus, which is essential to and promotes the growth and 
development of organisms. 

"Outstanding National Resource Waters" means high quality waters 
that constitute an outstanding national resource (for example, 
waters of National/State Parks and Wildlife Refuges and waters of 
exceptional recreational or ecological significance) as 
designated in Index G incorporated into this subchapter. 

"Persistent" means relatively resistant to degradation, generally 
having a half life of over 96 hours. 

"Pinelands waters" means all waters within the boundaries of the 
Pineland Area, except those waters designated as FWl in this 
subchapter, as established in the Pinelands Protection Act 
N.J.S.A. 13:18A-1 et seq. and shown on Plate 1 of the 
"Comprehensive Management Plan" adopted by the New Jersey 
Pinelands Commission in November 1980. 

"PL" means the general surface v;ater classification applied to 
Pinelands Waters. 

"Primary contact recreation" means recreational activities that 
involve significant ingestion risks and includes, but is not 
limited to, wading, swimming, diving, surfing, and water skiing. 

"Public hearing" means a legislative type hearing before a 
representative or representatives of the Department providing the 
opportunity for public comment, but does not include 
cross-examination. 

"River mile" means the distance, measured in statute miles, 
between two locations on a stream, with the first location 
designated as mile zero. Mile zero for the Delaware River is 
located at the intersection of the centerline of the navigation 
channel and a line between the Cape May Light, New Jersey, and 
the tip of Cape Henlopen, Delaware. 

"Saline waters" means waters having salinities generally greater 
than 3,5 parts per thousand at mean high tide. 

"SC" means the general surface water classification applied to 
coastal saline waters. 

"SE" means the general surface water classification applied to 
saline waters of estuaries. 

- 6 -



(c) In all FW2 waters the designated uses are: 

1. Maintenance, migration and propagation of the 
natural and established biota; 

2. Primary and secondary contact recreation; 

3. Industrial and agricultural water supply; 

4. Public potable water supply after such treatment 
as required by law or regulation; and 

5. Any other reasonable uses. 

(d) In all SEl waters the designated uses are: 

1. Shellfish harvesting in accordance with N.J.A.C. 
7:12; 

2. Maintenance, migration and propagation of the 
natural and established biota; 

3. Primary and secondary contact recreation; and 

4. Any other reasonable uses. 

(e) In all SE2 waters the designated uses are: 

1. Maintenance, migration and propagation of the 
natural and established biota; 

2. Migration of diadromous fish; 

3. Maintenance of wildlife; 

4. Secondary contact recreation; and 

5. Any other reasonable uses. 

(f) In all SE3 waters the designated uses are: 

1. Secondary contact recreation; 

2. Maintenance and migration of fish populations; 

3. Migration of diadromous fish; 

4. Maintenance of wildlife; and 

5. Any other reasonable uses. 

(g) In all SC waters the designated uses are: 

1. Shellfish harvesting in accordance with N.J.A.C. 
7:12; 
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Task Manager: Loren Hall 

Prepared by: 

GENERAL SCIENCES CORPORATION 
8401 Corporate Drive 

Landover, Maryland 20785 
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^ a t E of Neui ^ztBZQ 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 
CN 029 

TRENTON. NEW JERSEY 08625 

GEORGE G. McCANN. P.E. D" ' *^ C. HOFMAN P E 
DIRECTOR DEPUTV DIRECTOR 

Certified Mail 
Return Receipt Requested 

Peter Holowachuk, President 
Servometer Corporation Aiig 2 0 1987 
501 Little Falls Road 
Cedar Grove, NJ 07009 

Dear Mr. Holowachuk: 

Re: Response to comments and issuance of Final New Jersey 
Pollutant Discharge Elimination System (NJPDES) Discharge 
to Ground Water (DGW) Major Modification of existing NJPDES 
Discharge to Surface Water (DSW) Permit NJ0027847. 

The following represents the New Jersey Department of 
Environmental Protection's (Department) response to comments 
submitted to the Department during the public comment period for 
the Draft Permit. 

The comments submitted by the Servometer Corporation consisted of 
a letter detailing the history of the closure of the hazardous 
waste underground storage tank that initiated the issuance of the 
DGW Major Modification referenced above. Specific comments from 
the letter, with the Department response, follow. 

Comments: 

"Servometer Corporation feels the subject draft modification and 
associated ground water monitoring requirements are unwarranted. 
This position is based upon results of the site investigation 
conducted in February 1987, and previous statements made by the 
Division of Waste Management regarding the necessity for ground 
water monitoring at the site." 

"In March, 1986 the closure plan for the underground storage tank 
was submitted to DEP for review. Mr. Frank Coolick, Division of 
Waste Management, issued a comment letter dated April 23, 1986 
which indicated closure of the underground tank would not 
necessarily exempt Servometer from ground water monitoring 
requirements. The letter also stated that the closure plan was 
submitted to the Division of Water Resources for review and that 

New Jersey Is An Equal Opportunity Employer 
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'You will be notified by this bureau of the results of the 
Division of Water Resources review'." 

"On March 26, over one month after the site investigation had 
been implemented, closure approval was given in a letter from Mr. 
Coolick. This letter indicated that Servometer would be subject 
to the ground water monitoring requirements of NJAC 7:14A-6. 
Based upon prior verbal approval of the site investigation, 
Servometer assumed that this reference to ground water monitoring 
was in the event soil contamination was identified." 

"On April 28, Mr. Mejia informed Mr. Dale Skoff of Lancy 
Environmental Services that both he and Mr. Stephen Urbanik of 
the Division of Water Resources had reviewed the report and 
concurred with the recommendations." 

Response: As was stated in the cover letter of the Draft Permit, 
the New Jersey Hazardous Waste Regulations, N.J.A.C. 7:26-1 et 
seq., and the NJPDES Regulations are the basis for ground water 
monitoring at all underground hazardous waste storage tank sites, 
not preliminary discussions held between representatives of the 
Department. Section 7:14A-6.15 (i) 4. of the NJPDES Regulations 
specifically mentions closure/post-closure monitoring: 

"The owner or operator shall determine groundwater quality at 
each groundwater monitoring well at the compliance point as 
specified in the permit, but at least semi-annually during 
the active life of a regulated unit (including the closure 
period) and the post-closure care period." 

Although the Department did not explicitly state that ground 
water monitoring would be required in previous correspondence, 
actions taken on closure are done 'at risk' until final closure 
approval is given in writing. The final closure plan approval 
states that "Servometer shall be subject to the ground water 
discharge permit requirements of N.J.A.C. 7:14A-6 for ground 
water monitoring." There is no statement that this condition is 
based on the results of the soil sampling and in fact the plan 
was approved "subject to the following conditions..." (including 
the ground water monitoring). Further, in a phone conversation 
on February 18, 1987 between Mr. Skoff and Mr. Urbanik, it was 
stated by Mr. Urbanik that a final decision on ground water 
monitoring would not be made until the final closure approval was 
issued. Although approval of closure based on soil sampling 
alone was discussed between the Division of Water Resources-
Bureau of Ground Water Quality Management (BGWQM) and the 
Division of Waste Management-Bureau of Hazardous Waste 
Engineering (BHWE), these were discussions only. The result of 
these discussions was that ground water monitoring would be 
required expressly because it is a regulatory requirement. The 
Department does not issue verbal approvals of such work actions 
precisely to avoid such confusion over regulatory requirements. 



r 
Comments; 

"The site investigation, which consisted of sampling and analyses 
of eight soil borings in the vicinity of the underground tank and 
associated piping, showed that soil contamination did not exist 
in the vicinity of the tank. Based on these results, the 
'potential' for discharge to ground water from the tank is for 
practical purposes non-existent." 

"Servometer initiated this boring program after it was confident, 
based upon statements from the Division of Waste Management, that 
ground water monitoring would not be required unless soil 
contamination was identified from the boring program results." 

"The final site investigation report was submitted to the 
Division of Waste Management on April 22, 1987. The report 
concluded that the tank had not leaked and that ground water 
monitoring was not necessary." 

"Servometer recognizes that the cost of compliance should not be 
a consideration in enforcement of regulations. However, it 
should be noted that if Servometer is required to install 
ground water monitoring wells at this time, costs will be greatly 
increased over what the costs would have been by doing so as part 
of the February site investigation. For example, Servometer has 
drilled and backfilled borings which are in monitoring well 
locations required by the permit." 

Response: The fact that analyses of soil samples indicates 
levels which are below acceptable limits for soil does not 
relieve a facility from ground water monitoring. Rather, a full 
soil/water scan must be completed. Complex soil/water 
interactions limit the value of soil testing as the only sampling 
mechanism utilized. Further, ground water standards are well 
below soil limits and the tank may have been located below the 
seasonally high ground water table. The soil borings did 
indicate moist and/or wet conditions. 

It is difficult to coordinate a BHWE closure plan with the 
issuance of a NJPDES DGW Permit containing ground water 
monitoring requirements due to the constraints of public notice 
requirements. The Department recognizes the expense involved, 
but a monitoring system should have been in place since October 
of 1982 when the hazardous waste regulations went into effect and 
while the tank was in operation. Therefore, Servometer 
Corporation has been out of compliance with the hazardous waste 
regulations since October of 1982. This Permit Modification will 
bring the facility into compliance with these regulations. 

The list of parameters to be sampled in the permit is less 
stringent than that required by the soil sampling and the NJPDES 
Regulations allow for relaxation of sampling parameters should 
ground water be within the Permit specified limits. In short, 
requirements are well below the minimum regulatory requirements 
for hazardous waste tank closures of this sort. 
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Enclosed is the previously Public Noticed Major Modification to 
your existing NJPDES/DSW Permit. This Modification is added to 
and made part of your Permit. This Major Modification is issued 
in accordance with the New Jersey Pollutant Discharge Elimination 
System Regulations, N.J.A.C. 7:14A-1 et seq. and you are required 
to comply with the terms and conditions of this Permit. 

Within thirty (30) calendar days following your receipt of this 
Permit Modification, you may submit a request for an 
adjudicatory hearing to reconsider or contest the conditions of 
this Permit. Regulations regarding the format and requirements 
for requesting an adjudicatory hearing may be found in N.J.A.C. 
7:14A-8.6 through 8.13. The request should be made to: 

Administrator 
Water Quality Management Element 
Division of Water Resources 
CN-029 
Trenton, New Jersey 08625 

If you have any questions on this action, please contact Stephen 
J. Urbanik of the Industrial Permits Section of the Bureau of 
Ground Water Quality Management at (609) 292-0424. 

Sincear^y yours, 

t^U^uC-
Robert Berg, Chief^ 
Bureau of Ground 
Water Quality Management 

WQM204 

Enclosures 



( FACT SHEET (" 
FOR THE NJPDES PERMIT TO DISCHARGE 
INTO THE GROUND WATERS OF THE STATE 

Name and Address of Applicant: 

Servometer Corporation 
501 Little Falls Road 
Cedar Grove, NJ 07009 

Name and Address of Facility Where Discharge Occurs: 

Servometer Corporation 
501 Little Falls Road 
Cedar Grove, NJ 07009 

Receiving Water: 

Ground Waters of the State. Glacial and alluvial overburden of 
the site is underlain by interbedded shale and sandstone of the 
Triassic Brunswick Formation and Triassic Watchung Basalt. 

Description of Facility: 

The Servometer Corporation manufactures metal bellows, couplings, 
contacts, and other metal components used in the manufacture of 
control valves and other related metal assemblies. Copper and 
nickel electroplating of aliiminum parts is a major part of the 
operation (SIC Codes 3679, 3769, 3811, and 3823). 

The following New Jersey hazardous wastes are generated in these 
operations: 

D002—Caustic and acid waste. 
FOOl—1,1,1 Trichloroethane solvent degreaser sludges. 
F006—Plating wastewater treatment sludge. 
X726—Waste machine oil. 

Caustic waste will be stored in an above ground storage tank on 
closure of the existing 6,000 gallon capacity carbon steel 
underground caustic waste storage tank. This and other hazardous 
waste is transported off site for proper disposal. Non-hazardous 
waste treatment is regulated by the Discharge to Surface Water 
(DSW) portion of this permit. 

Description of Discharge: 

This permit will assess any possible impacts on ground water 
quality from a 6,000 gallon capacity carbon steel underground 
caustic waste storage tank utilized from the Fall of 1974 until 
the Spring of 1987 to store caustic waste (D002). This tank may 
be in contact with the seasonally high ground water table. 

Permit Conditions; 

According to the attached General and Specific Conditions. 
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I LeOi pnKcct our earth STATE OF NEW JERSEY 
DEPAR- '̂ENT OF ENVIRONMENTAL PROTECTIONV-

\ CN402 ( 
Trenton, N.J. 08625 

PERMIT 

t
rhe New Jersey Department of Environmental Protection grants this permit in accordance with your application, attachments 
iccompanying same application, and applicable laws and regulations. This permit is also subject to the further conditions 
and stipulations enumerated in the supporting documents which are agreed to bv the permittee upon acceptance of the permit. 
.Permit No. 

O00278A7 

Issuance Date Qct . 9 , 198A 
Revised: Sept . 1, 1987 

Effective Date Dec. I , 1984 
Revised: Oct . 1, 1987 

Expiration Date 

November 30, 1989 
Name and Address of Applicant 

ervometer Corporation 
01 Little Falls Road 

Cedar Grove, NJ 07009 

Location of Activity/Facility 

501 Little Falls Road 
Cedar Grove, NJ 07009 

Name and Address of Owner 

Servometer Corporation 
501 Little Falls Road 
Cedar Grove, NJ 07009 

llssuing Division 

•Jater Resources 

Type of Permit NJPDES-DSW/DGW 

Major Modi f ica t ion 

Statute(s) N.J.S.A. 

58:10A-1 et seq. 

Application No. 

NJ0027847 

•This permit requires the Servometer Corporation to: 

aonitor for any past and/or potential discharges to ground water from the use of a 6,000 gallon 
'apacity carbon steel underground caustic waste storage tank. Ground water quality will be 
ponitored according to the general and specific conditions of the permit. 

existing discharge to surface water (DSW) permit requirements are not changed through this permit 
Iction and the permittee is not relieved from any of the requirements of the previously 
[.ssued permit. 

Approved by the Department of Environmental Protection 
|BY AUTHORITY OF: 
;EORGE G. MCCANN, P.E., 
)IVISI0N OF WATER RESOURCES 

ARNOLD SCHIFFMAN, A^Uff^^ig^RSTDR 
WATER QUALITY MANAGEMENT 

DATE 

I The word permit means "approval, certification, registration, etc. 

orm DEP-007 (8/83) 

(GENERAL CONDITIONS ARE ON THE REVERSE SIDE.) 



Part 
Page 
NJ0O27847 

I-DGW-7-Closure/Post-Closure. 
1 of 4 f ;: 

GROUND WATER MONITORING REQUIREMENTS AJJD LIMITATIONS 
The permittee shall install and sample a total of four ground 
water monitoring wells according to the schedule 
ground water elevations must be determined prior to 
sampling the wells. Sampling of the wells shall 
according to the methodology specified in Section 

b e l o w . A l l 
ptamping and 

be performed 
6.12 of the 

NJPDES regulations and the Depart:ment' s Field Procedures Manual 
for Water Data Acquisition. The permittee shall sample for all 
parameters listed below. Sampling shall be performed and reported 
during the months which are specified for that parameter. 

PARAMETER LIMITATION 
Elevation of top of monitor 
well casing with cap removed 
(to be determined once but 
reported as indicated) 

Depth to Water Table from top 
of casing with cap removed 
prior to sampling 

Depth to Water Table from 
original ground level prior 
to sampling 

SAMPLING 
MONTH 
To Be 

Determined 
On 

Installation 

MAR JUNE SEP 
DEC 

MAR JUNE SEP 
DEC 

SAMPLE REPORTING 
TYPE MONTH 
N/A APR JULY OCT 

JAN 

N/A APR JULY OCT 
JAN 

N/A APR JULY OCT 
JAN 

Aluminvim ppm MAR JUNE SEP 
DEC 

Grab APR JULY OCT 
JAN 

Chromium (Hex.) & 
Compounds 

Chromium (Total) 

0.05 ppm MAR JUNE SEP Grab 
DEC 

ppm MAR JUNE SEP Grab 
DEC 

APR JULY OCT 
JAN 

APR JULY OCT 
JAN 

Copper 

Cyanide 

Nickel 

1.0 ppm MAR JUNE SEP Grab 
DEC 

0.2 ppm MAR JUNE SEP Grab 
DEC 

ppm MAR JUNE SEP Grab 
DEC 

APR JULY OCT 
JAN 

APR JULY OCT 
JAN 

APR JULY OCT 
JAN 

pH 5-9 SU MAR JUNE SEP 
DEC 

Grab APR JULY OCT 
JAN 

Total Volatile 
Organics by GC/MS 

Zinc & Compounds 

•1 ppb JUNE Grab JULY 

5 ppm MAR JUNE SEP Grab APR JULY OCT 
DEC JAN 

NOTES 
*1 Volatile Organic Toxic Pollutants as defined in N.J.A.C. 

7:14A-1.1 et seq., Appendix B can be reasonably divided 
into two classes; (A) carcinogens and (B) non-carcinogens. 



Part I-DGW-7-Closipe/Post-Closure 
Page 2 of 4 ( 
NJ0027847 

Any chemical demonstrated to be carcinogenic to humans or 
experimental animals in a test peer-reviewed by either the 
National Toxicology Program of the U.S. Department of Health 
and Human Services or the International Agency for Research 
on Cancer will be considered to be a carcinogen (NJDEP Group 
A) . 

Chemicals v/hich do not meet the criteria for placement in 
NJDEP Group A will be placed in NJDEP Group B. NJDEP Group B 
is further divided into Group B-1, chemicals for which no 
State or Federal maximum contaminant level (MCL) exists, and 
Group B-2, chemicals for which a State or Federal MCL exists. 
Where both a State and Federal MCL exists, the more stringent 
shall apply. If any applicable State or Federal standard, 
limitation or prohibition is more stringent than any 
limitation on the pollutant than the State or Federal MCL, 
the more stringent shall apply. Chemicals in NJDEP Group B-1 
which do not currently meet the criteria for placement in 
NJDEP Group B-2 shall be transferred to NJDEP Group B-2 if 
they meet the criteria for placement in NJDEP Group B-2 in 
the future. Chemicals which do not currently meet the 
criteria for placement in NJDEP Group A will be placed in 
NJDEP Group B-1 or NJDEP Group B-2 and shall be transferred 
to NJDEP Group A if they meet the criteria for placement in 
NJDEP Group A in the future. 

Currently, based upon scientific consensus, the following 
shall comprise NJDEP Group A and NJDEP Groups B-1 and B-2: 

Group A Group B 

acrylonitrile acrolein 
benzene bromoform 
carbon tetrachloride chlorobenzene 
chloroform chlorodibromomethane 
1,2-dichloroethane chloroethane 
1,1-dichloroethylene 2-chloroethylvinyl ether 
methylene chloride dichlorobromomethane 
1,1,2,2-tetrachloroethane 1,1-dichloroethane 
tetrachloroethylene 1,2-dichloropropane 
trichloroethylene 1,3-dichloropropylene 
vinyl chloride ethylbenzene 
1,1,2-trichloroethane methyl bromide 

methyl chloride 
toluene 
1,2-trans-dichloroethylene 

Group B-2 MCL* 
(PPB) 

1,1,1-trichloroethane 200 

*EPA Proposed 

Chemical compounds classified in NJDEP Group A are 
carcinogens and pose some level of risk even at low doses. 



Part I-DGW-7-Closu;«:e/Post-Closure 
Page 3 of 4 ( 
NJ0027847 

40 CFR Part 136-Method 624 shall be used to identify and 
monitor for the volatile organic compounds identified in 
Appendix B of the NJPDES Regulations. The GC/MS method 624 
shall be utilized until the concentration of the constituents 
reach the corrective action criteria or the method detection 
limit, which ever is higher. If the method 624 method 
detection limit is higher than the corrective action 
criteria, 40 CFR Part 136 Methods 601, 602 and/or 603 shall 
then be utilized until the mandated corrective action 
criteria are achieved. 

Corrective Action Criteria 

A. The corrective action criteria for ground water of 
5 parts per billion (ppb) shall apply to individual 
chemical compounds classified in NJDEP Group A. 
Hence, the concentration of any compound in NJDEP 
Group A shall not exceed 5 parts per billion in 
ground water. 

B. The corrective action criteria for ground water of 
50 parts per billion total Volatile. Organic Toxic 
Pollutants shall apply to the sum of all compounds 
listed in NJDEP Group A and NJDEP Group B-1. 
Hence, the concentration of the sum of all 
compounds listed in NJDEP Groups A and B-1 shall 
not exceed 50 parts per billion in ground water. 

C. The corrective action criteria for ground water for 
the compounds listed in NJDEP Group B-2 shall be 
equal to or less than their individual State or 
Federal MCL, the more stringent shall apply. 
Hence, the concentration of any compound in NJDEP 
Group B-2 shall not exceed it's MCL in ground 
water. 

The permittee shall complete the forms required on the 
"Monitoring Report - Transmittal Sheet" (Form T-VWX-014) which is 
included as a part of this Permit. Failure to submit sampling 
data on the forms required on the "Monitoring Report 
Transmittal Sheet" shall be considered by the Department to be a 
violation of the Permit sampling requirements and may place the 
Permittee subject to civil and administrative penalties pursuant 
to N.J.S.A. 58:10A-10. It shall be solely the Permittee's 
responsibility to maintain an adequate supply of the required 
report forms. 

Satisfactory ground water monitoring wells are defined in Section 
6.13 of the NJPDES regulations and shall be subject to 
Departmental approval. If ground water monitoring wells do not 
meet these standards, they must be replaced with new wells 
meeting Departmental standards. 



Part I-DGW-7-Closuj:e/Post-Closure 
Page 4 of 4 T 
NJ0027847 

A Ground Water Monitoring Well Certification (Forms A and B) 
shall be completed for each existing and proposed monitoring 
well. Information for each well must be shown on a separate 
form. For an existing well, if the information required on the 
Ground Water Monitoring Well Certification (Forms A and B) cannot 
be determined or the ground water monitoring well is not 
adequately constructed to meet the requirements of this Permit, 
the Department reserves the right to require a replacement well. 
Criteria to be used by the Department in judging the adequacy of 
a well will be related to the ability of the well to provide a 
representative ground water sample at any time of the year 
specified by the Permit. Any replacement well must be installed 
within a 10 foot radius of the existing well. Inadequate or 
damaged existing wells must be properly sealed pursuant to 
N.J.A.C. 58;4A-4.1. Instructions regarding sealing may be 
obtained by contacting the Water Allocation Office at (609) 
292-0580. 



f o r m T.VWX-014 ^ 
S/83 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISIONOF WATER RESOURCES ^ 

MONITORING REPORT - T R A N S M I T T A L SHEET 

NJPDES NO. 

I n i n i 2 i 7 m i 4 i 7 l 

REPORTING PERIOD 
MO. YR. MO. VR. 

I I I I I ^""" I I I I I 

PERMITTEE: Name Servometer Corporation 

Address 
501 L i t t l e F a l l s Road 

Cedar Grove, NJ 07009 

FACILITY: Name Servometer Corpora t ion 

Address 501 L i t t l e F a l l s Road 

Cedar Grove, NJ 07009 (County) Essex 

Telephone ( 201 > 785-4630 

FOBMS ATTACHED (Indicate Quantiry of Each) 

SLUDGE REPORTS • SANITARY 

{ ^ T - V W X - 0 0 7 [ ^ T . V W X - 0 0 8 | | T - V W X - 0 0 9 

SLUDGE REPORTS - INDUSTRIAL 

I |T-VWX-OIOA i |T-VWX-OIOB 

WASTEWATER REPORTS 

I IT-VWX-OH I |T-VWX-012 I |T-VWX-0t3 

GROUNDWATER REPORTS 

r ^ V W X 0 l 5 ( A . B ) [ ^ V W X - 0 1 6 | |vWX-017 

NPDES DISCHARGE MONITORING REPORT 

I |EPA FORM 3320-1 

OPERATING EXCEPTIONS 

DYE TESTING 

TEMPORARY BYPASSING 

DISINFECTION INTERRUPTION 

MONITORING MALFUNCTIONS 

UNITS OUT OF OPERATION 

OTHER 

YES 

D 
D 
D 
D 
• 
D 

NO 

n 
• 
c 
n 
D 
• 

(Detail any "Yes " on reverse side 
in appropriate space.) 

NOTE: The "Hours Attended at Plant" on the 
reverse of this sheet must also be completed. 

AUTHENTICATION - 1 cert i fy under penalty of law that I have personally examined and am famil iar w i t h the 
informat ion submitted in this document and all attachments and that , based on m y inquiry 
of those individuals immediately responsible for obtaining the in format ion, I t)elieve the 
submitted in format ion is true, accurate and complete. I am aware that there are significant 
penalties for submit t ing false in format ion including the possibility of f ine and imprisonment. 

LICENSED OPERATOR PRINCIPAL EXECUTIVE OFFICER or 
DULY AUTHORIZED REPRESENTATIVE 

Name (Printed) 

Grade & Registry No. 

Signature 

Date 

Name (Printed) 

Title (Printed) 

Signature 

Date 
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I 
VWX-015A NEW JERSE' PARTMENT OF ENVIRONMENTAL PROTECTIf^ 

OIVISION OF WATER RESOURCES V 
WATER QUALITY MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS - MONITORING WELL REPORT 

I ASe TYPE OR PRINT WITH BALLPOINT PEN 

CILITY NAME 
Servometer Corporation 

SW 10 NO. 

LAB NAME 

I 
I 
I 

0 
NJPDES NO. WELL PERMIT N a 

SAMPLE DATE 
YR. 

NJ 0 C 2 8 m-
16 

MO. I DAY NJ LAB CERT. NO. 

17 22 23 27 

THE SCHEDULE INDICATED BELOW IS TO BE OBSERVED FROM i I ' I I TO L — L J I 1 
MO. YR. MO. YR. 

SAMPLING MONTHS 

% S B . n S - r s B ' u o c 

SUBMIT WITH SIGNED T-VWX-014 

ANALYSIS UNITS PARAMETER 

WOMUSE 

2&. 
. u 

VALUE 

I 
VALUE CODING RULES A N D 
RE M A R K CODES ON REVERSE 

29 
42 
S5 
68 

33 
46 
59 
72 

34 
47 
€0 
73 

M 

c. 
< 
S 
cc 

n 

• 
| j 

X 

X 

X 

X 

X 

K 
X 

X 
X 

X 

X 

!L 

• 

' 

X 

X 

X 

X 

X 

X 
X 

X 
X 

• 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

5̂  
X 

K 

X 

iL 

X 

X 

X 

X 

X 

X 
X 
• 

X 
X 

X 

X 

s_ 

Elevation of top of well easing with cap off 
(as specified in well completion report) 

Elevation of original ground level 
(as specified in well completion report) 

Depth to water table from top of casing prior to 
sampling with cap off 

Depth to water table from original ground level 
prior to sampling 

A l u m i n u m , D i s s o l v e d 

Barium, Dissolved 

Biochemical Oxygen Demand - 5 Day 

Cadmium, Dissolved 

Chloride, Dissolved 

Chromium, Dissolved 

Chromium, Dissolved, Hexavalent 

Chemical Oxygen Demand (COO), Dissolved 

Conform Group 

Color 

Copper, Dissolved 

Cyanide, Total 

Endrin, Total 

Fluoride, Dissolved 

Gross Alpha, Dissolved 

Gross Beta. Dissolved 
Hardness, Total as CaCOs 

Iron, Dissolved 

Lead, Dissolved 

N i c k e l . D i s s o l v e d 

pH 

Z i n c , D i s s o l v e d 

feet MSL: 
to nearest .01 

feet MSL: 
to nearest .01 

feet: to 
nearest .01 

feet: to 
nearest .01 

U G / L a s A l 

UG./L as Ba 

MG/L 

UG/L as Cd 

UG/L as Cl 

UG/L as Cr, 

qp/L as Cr 

MG/L 

N/IOOML 

Pt-Co 

UG/L as Cu 

MG/L as CN 

UG/L 

MG/L as F 

Pc/L 

Pc/L 

MG/L 

UG/L as Fe 

UG/L as Pb 

UG/L as N i 

Standard Units 

UG/Las Zn 

8 

7 

0 

0 

0 

0 

8 

0 

0 

0 

7 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

2 

1 

1 

0 

1 

2 

1 

1 

0 

4 

0 

1 

0 

9 

0 

1 

3 

0 

1 

1 

1 

0 

1 
— 

5 

0 

1 

0 

3 

0 

2 

0 

2 

3 

0 

0 

0 

7 

3 

9 

5 

5 

9 

0 

0 

0 

A 

4 

1 

0 

0 

1 

2 

9 

3 

2 

4 

5 

8 

4 

2 

9 

5 

0 

0 

0 

4 

4 

6 

6 

9 

5 

5 

0 

5 

5 

0 

0 

1 

6 

0 

0 

0 

0 

0 

3 

3 

0 

6 

9 

7 

dio 
0 9 0 

* 

40 41 
53 54 
66 67 
79 80 
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NEWJERS' 1EPARTMENT OF ENVIRONMENTAL PROT.cCTf'^ 
OIVISION OF WATER RESOURCES \ 

WATER QUALITY MANAGEMENT ELEMENT 

GROUND WATER ANALYSIS - VOLATILE ORGANICS REPORT 

PL£AS£ TYPE OR PRINT WITH BALLPOINT PEN 

I FACILITY NAME Servometer Corporation 
SW ID NO. 

LAB NAME 

I 
I 
I 

? HJ 0 

2 

NJPDES NO. 

0 2 7 8 4 7 

s 

WELL PERMIT NO. 
SAMPLE OATE 

9 >Q 
YR. MO. DAY NJ LAB CERT. NO. 

17 22 23 27 

THE SCHEDULE INDICATED BELOW IS TO BE OBSERVED FROM L L J L L J T O I I I I I 
MO. YR. MO. YR. 

SUBMIT WITH SIGNED T-VWX-014 

SAMPLING MONTHS 

WQM USE 

D 
28 

I 
VALUE CODING RULES AND 
REMARK CODES ON REVERSE 

to 
cc 

1 

1 
1 
1 

1 
• 1 I 

• 
1 • 

1 
-

1 
1 
1 
1 

u 

1 1 
1 1 
u 

4 
iL i a < 

> 

3 

> 

S >• 

i 

f 

1 i i 
z 

i ANALYSIS 

Acrylonitrile 

Benzene 
Bromoform 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromoethane 

Chloroform 

1, 1 - Oichloroethane 

1, 2-Dichloroethane 

1 , 1 - Dichlorocthylene 

1,2- Dichloropropane 

Ethylbenzene 

Methylene Chloride 

1, 1, 2, 2 - Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1 , 1 , 1 - Trichloroethane 

1, 1,2- Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Acrolein 

Chloroethane 

2 - Chloroethylvinyl Ether 

Dichlorobromomethane 

1,3- Dichloropropylene 

Methyl Bromide 

Methyl Chloride 

1,2- trans • Dichlorocthylene 
1. 2 Dichlorobenzene 
1, 3 Dichlorobenzene 
1,4 Dichlorobenzene 

UNITS 

UG/L 

UG/L 
UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 

UG/L 

UG/L 

UG/L 

UG/L 
UG/L 
UG/L 

PARAMETER 

3 

3 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
3 

3 

3 

3 
3 
3 
3 
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4 

2 

2 

4 

4 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

9 

9 

4 

4 

4 

2 
4 

4 

4 

4 
4 
4 
4 

2 

0 
1 

1 

3 

3 

1 

4 

5 

5 

5 

3 

4 

5 

4 

0 

5 

5 

1 

1 

2 

3 

5 

1 
6 

4 

4 

5 
5 
5 
5 

1 

3 
0 
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0 

0 

0 

9 

3 
0 

4 

7 

2 

1 

7 

1 

0 

1 

8 

7 

1 

1 

7 

0 
9 

1 

1 

4 

3 
6 
7 

5 

0 
4 

2 

1 

6 

6 

6 

1 

1 

1 

1 

3 

6 

5 

2 

6 

1 

0 

5 

0 

1 

6 

5 

9 

3 

8 

6 

6 
6 
1 

VALUE 2 
IU 
cc 

29 
42 
5 5 
68 

33 34 
46 47 
59 60 
72 73 

40 41 
53 54 
66 67 
79 80 



Part II-DGW-7-ClcC^ :e/Post-Closure 
Page 1 of 4 
NJ0027847 

Special Conditions for all NJPDES/DGW Permits 

1. All ground water monitoring wells shall be installed by a 
licensed New Jersey well driller, pursuant to N.J.S.A. 
58:4A-6. A valid New Jersey permit, issued pursuant to 
N.J.S.A. 58:4A-14, to drill a well must be obtained from the 
Water Allocation Office, (609) 292-0580 of the Division of 
Water Resources prior to installation of any ground water 
monitoring wells. The permittee shall provide the Industrial 
Permits Section of the Bureau of Ground Water Quality 
Management ((609) 292-0424) a minimum of two weeks 
notification prior to the installation of any ground water 
monitoring wells required within this permit. 

2. All new wells shall be constructed according to the attached 
Depart:ment specifications. All new wells shall be logged 
using the U.S.D.A. Soil Textural Classification System. For 
sites where inadequate geological information is available to 
properly design the well specifications, a Department 
geologist will finalize the well specifications prior to 
drilling. Failure to obtain prior Departmental approval may 
result in disapproval of the wells as constructed and may 
require new wells to be installed. 

3. A ground water monitoring well as required by this permit is 
a monitoring device under N.J.S.A. 58:10A-10 and as such the 
permittee is required to maintain the wells in proper working 
order at all times. The permittee is further required to 
take any and all reasonable steps necessary to limit public 
access by constructing fences, barricades, or any other 
structures or means necessary to restrict access to the 
ground water monitoring well(s). Said structures shall be 
maintained to restrict access. 

4. The owner or operator shall inspect each ground water 
monitoring well on a weekly basis for structural integrity 
and/or damage. The permittee shall maintain a complete 
inspection record indicating dates of inspection, inspector's 
name, and conditions observed. These records shall be made 
available to the Department upon request. Failure to 
maintain or submit records upon request shall be a violation 
of the conditions of this permit. 

5. If the monitoring wells are damaged or are otherwise rendered 
inadequate for their intended purpose, the Administrator, 
Water Quality Management Element, shall be notified within 
five days in writing indicating: 

(a) Which wells were damaged or rendered inadequate for 
their intended use; 



Part II-DGW-7-Cld. .re/Post-Closure 
Page 2 of 4 
NJ0027847 

(b) The cause and extent of damage or the reason for the 
inadequacy; 

(c) If the sampling schedule as required.in this permit will 
be violated or if the results of the sampling may 
reasonably become misleading; 

(d) The date that the well will again be operational. 
Damaged wells must be replaced or repaired within thirty 
(30) days after the damage has occurred. The wells must 
be sampled within five (5) days after they have been 
installed. A replacement well must meet the 
construction requirements established by the Department. 
A valid New Jersey well permit is required prior to the 
installation of the replacement well; 

(e) The next date that the well will be sampled. 

Failure to follow these procedures is a violation of this 
permit and may subject the permittee to the provisions of 
N.J.S.A. 58:10A-10. 

6. The permittee must obtain and analyze samples from the ground 
water monitoring system as required by this permit pursuant 
to the NJDEP Field Procedures Manual for Water Data 
Acquisition and as delineated in N.J.A.C. 7:14A-6.12. A 
chain of custody record for each Scimple shall be maintained 
at the facility and may be requested and/or examined by the 
Department.. The permittee or his/her agent shall evacuate 
the ground water monitoring well(s) according to the 
procedures identified in Section 6.12 of the NJPDES 
regulations no more than four (4) hours prior to sample 
collection. 

7. All samples shall be analyzed by a New Jersey Certified 
Laboratory. Sampling results shall be reported on forms 
provided by the Division of Water Resources and attached as 
Part III of this permit. Information not reported on the 
above specified forms shall not be deemed to fulfill the 
reporting requirements of this permit. It shall be the 
permittee's responsibility to maintain an adequate supply of 
forms to report round water monitoring data to the 
Department. 

8. All permit required ground water monitoring wells, piezo­
meters and/or lysimeters shall be installed within 30 days of 
the Effective Date of the permit. 



Part II-DGW-7-Clc( re/Post-Closure 
Page 3 of 4 
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9. Xi/ithin 60 days of the Effective Date of the permit, the 
permittee shall identify to the Department by written 
notification all ground water monitoring wells or piezometers 
installed on the permittee's property during the period in 
which the permittee owned or had control ' of the property. 
The locations of these ground water monitoring wells and/or 
piezometers shall be shown on a plot plan drawn to a scale 
suitable to the Department. 

10. The permittee shall submit to the Department "Ground Water 
Monitoring Well Certifications - Forms A and B" for each 
ground water monitoring well which is required to be sampled 
in the permit. The Ground Water Monitoring Well 
Certifications shall be submitted to: 

Stephen J. Urbanik 
NJDEP-Div. of Water Resources 
Bur. of Ground Water Quality Management 
CN-029 
Trenton, NJ 08625 

within 60 days of the Effective Date of the permit. 

11. The permittee shall sample the ground water monitoring wells 
in the following order: 

1. MW-1 
2. MW-2 
3. MW-3 
4. MW-4 

12. a. In the event that ground water monitoring requirements 
and limitations are exceeded, within three (3) days 
after detection of the exceedence the permittee shall 
notify the Department of the exceedence. 

b. The permittee shall submit to the Department a 
compliance monitoring program within thirty (30) days of 
written notification by the Department that the 
submission of the compliance monitoring program is 
requi-red. The plan shall be in accordance with N.J.AiC. 
7:14A-6.15 (j) and shall include an implementation 
schedule for further study to define the sources of 
contamination, the specific constituents of concern, and 
the vertical and horizontal extent of the plumes. 

c. Within thirty (30) days of written Departmental approval 
of the ground water monitoring program required above, 
the permittee shall begin the approved study. 
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The approved ground water study shall be completed 
within 180 days of the Department's written approval of 
the program. 

Within thirty (30) days of the completion of the ground 
water study identified above, the results of the. study 
and recommendations concerning a corrective action 
program shall be submitted to the Department in writing. 
Pursuant to N.J.A.C. 7:14A-6.15 (j) 10, in the event 
that the permittee can demonstrate to the satisfaction 
of the Department that the permittee is not a 
responsible party for the permit exceedences 
investigated as a result of this Special Condition , the 
permittee shall not be responsible for the 
implementation of a corrective action plan as delineated 
herein. 

Based upon receipt of the data generated by the approved 
plan, the Department shall make a determination 
regarding the need for corrective actions. If 
corrective actions are deemed necessary by the 
Department, implementation of such action will be 
required through the issuance of an Administrative 
Order, and Administrative Consent Order, a Major 
Modification to the NJPDES Permit, and/or other 
appropriate Departmental actions. 



Little Falls 
Road 

r NJ0027847 

Servometer Corporation 

Monitoring Well Locations 

North 

Paved Parking Area 

Site of Undeground Caustic 
Waste Storage Tank 

MW-30 / MW-1 

MW-2 

I 

© 

Loading Dock 

Proposed Location of 
Above Ground Caustic 
Waste Storage Tank 

iagram based on Lancy International, Inc. diagram submitted with August 1986 Closure Plan. 
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New J e r s e y Depar tment ot Envlronm^ntfi l 'Protect ion 
U n c o n s o l i d L e d Monitor Well Sp^v-clflcations* 

l e N&rnei servometer Corporation 

LOC&tiOni Cedar Grove, Essex County 

Date: . 

Steel Cap Vith Padlock. 

Air Vent 

*<5 
: i ' 

XNNN^NNSNXV^'^''^^^^'^^^ 

4" PVC Casings 
•Ch. 40 cquiv. 
or stainless 
•teel 

4" fVC Veil Screen . 
cquiv. or less than 
20 slot site in nost 
cases or stain- 10 
less atcel 

% . 

Feet 

8" Bore Hole 

Bottom Cap 

«.__Lcngth of Steel Casing 
Securely Set In Cement 

"T " 
2 Feet 

r \ \ \ î>.'> k 11 i-Cround Surface 

3 Feet Cenent Collar 

' ^ 

7i 
e 

f * 

f.« 

R» 

.•: 

.Casing Seal • granular benton-
ite slurry (1.5 Ib/gsl po:able 
vater) treaie or pressure grou; 
td into hole. (See Iter, i b ) 

.Coupling 

.Clean Sand/Cravel Pack -
Appropriate size for screen 
extending ^"^ feet above 
well screen. 

f 
I 

KOT TO SCALE 

QUIREKEKTS: 

notification to the UJDEP Is required two (2)-weeks prior to drilling. (609) 292-0424 
State well periaiis are required for tach vonitor well constructed by the drilled* 
Report *'use of well** en well permit application. Permit cumber Bust be permanently 
affixed to tach aonitor well. 



THIS FORM MUST BE c ( LETED BY THE PERMITTEE 0 \ IS/HER AGENT 

GROUND WATER 
MONITORING WELL CERTIFICATION - FORM A - AS-BUILT CERTIFICATION 

(One form roust be c o m p l e t e d f o r e a c h w e l l ) 

Name of P e r m i t t e e : Servometer Corporation 
Name o f F a c i l i t y : Servometer Corporation 
L o c a t i o n : 501 L i t t l e Fa l l s Road 

Cedar Grove, Essex Countv 
NJPDES P e r m i t No: NJ 0027847 

ENGINEER'S CERTIFICATION 
Wel l P e r m i t Number (As a s s i g n e d by NJDEP's Wate r 
A l l o c a t i o n S e c t i o n ( 6 0 9 - 9 8 4 - 6 8 3 1 ) : 
T h i s number m u s t be p e r m a n e n t l y a f f i x e d t o t h e _ 
w e l l c a s i n g . 

Owner's Well Number (As shown on the application 
or plans): 

Well Completion Date: 
Distance from Top of Casing (cap off) to ground 
surface (one-hundredth of a foot); 

Total Depth of Well (one-tenth of a foot): 
Depth to Top of Screen From Top of Casing 
(one-tenth of a foot): 

Screen Length (feet): 
Screen or Slot Size: 
Screen Material: 
Casing Material: (PVC, Steel or Other-Specify): 
Casing Diameter(Inches): 
Static Water Level From Top of Casing at The 
Time of Certification (one-hundredth of a foot): 
Yield (Gallons per Minute) : 
Length of time Well Pumped or Bailed: Hours Minutes 
Lithologic Log: ATTACH ON BACK 

AUTHENTICATION: 
I certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all attach­
ments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I cun aware that there are 
significant penalties for submitted false information including the 
possibility of fine and imprisonment. 

Professional Engineer's Signature 

Professional Engineer's Name 
(Please type or print) SEAL 

Professional Engineer's License # 



THIS FORM MUST BE COMPLETED BY THE PERMITTEE OR rilS/HER AGENT 

GROUND WATER MONITORING WELL CERTIFICATION - FORM B - LOCATION CERTIFICATION 

Name o f P e r m i t t e e : Servometer Corporat ion 
Name of Facil i ty: Servometer Corporation" 
Location: 5U1 L i t t l e F a l l s Road 

Cedar Grove, Essex County 
NJPDES Number: NJ 00^7847 

LAND SURVEYOR'S CERTIFICATION 

Well Permit Number (As assigned by NJDEP's Water 
Allocation Section, 609-984-6831): 
This number must be permanently affixed to the 
well casing. 

Longitude (one-tenth of a second): West 
Latitude (one-tenth of a aecond): North_ 
Elevation of Top of Casing (cap off) 
(one^hundredth of a foot): 

Owners Well Number (As shown on the application 
or plans): 

AUTHENTICATION 

Z certify under penalty of law that I have personally examined and am 
familiar with the information submitted in this document and all attach­
ments and that, based on my inquiry of those individuals immediately 
responsible for obtaining the information, I believe the submitted 
information is true, accurate and complete. I am aware that there are 
significant penalties for submitting false information including the 
possibility of fine and imprisonment. 

•PROFESSIONAL LAND SURVEYOR'S SIGNATURE 

PROFESSIONAL LAND SURVEYOR'S NAME 
(Please print or type) 

PROFESSIONAL LAND SURVEYOR'S LICENSE « 

SEAL 

The Department reserves th-? right in cases of violation of permit apecified ground water 
limits or Ground Vater (Quality Standards (N.J.A.C. 7:9-6.1 ct aeq.) to require that wells be 
rcsurveyed to an accuracy of one-hundredth of a second latitude and longitude. This shall 
not be considered to require a aiajor modification of the NJPDES permit. 
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COMMONWEALTH WATER CO. 
LITTLE FALLS , N.J. 

12,000 6P0 

NICKEL 

RINSE 

CYANIDE 

RINSE 

CHROME 

RINSE 

< i — 

I 
FLOOR 

SPILL 

SODIUM 

HYDROXIDE 

RINSE 

WASTE TREATMENT 

PLANT 

SLUDGE 
2500 6/2 MO 
DIS NO. 003 

12,000 6PD 

-^^ 

5CHCMATIC OF WATER FLOW 
SERVOMETER CORPORATION 
CEDAR GROVE 

ESSEX COUNTY 
NEW JERSEY 
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Please print or type with ELITE type (12 characters/inch) in the unshaded areas only. 
Form Approved OMB No. 1S8-S79016 
GSA No. 0246-EPA-OT 

oERA U.S. ENVIRONMENTAL. PROTECTION AGENCY 

NOTIFICATION OF HAZARDOUS WASTE ACTIVITY 
INST AQUA­
TION'S EPA 
I.D. NO. 

, NAME OF IN- I 
'• STALUATIONI 

1 

INSTALUA-
I I • ^ ' * " * 
11' MAIUING 

ADDRESS 

LOCATION 
I I I . OF INSTAU-

UATION 

h J D Q u 2 1 3 6 5 4 3 

S' E R V O ' i E T r R, C I~I P I^ 

5 0 1 L I T T L E : F r t L L S 

C E D A R G R u v E . . N J 

s e n L I T T L E F A L L S 
C E L A F: G R O v- E!.. r-IJ 

R D 

INSTRUCTIONS: If you received a preprinte 
label, affix it in the space at left. If any of th 
information on the label is incorrect, draw a iir 
through it and supply tlie correct informatio 
in the appropriate section below. If the label 
complete and correct, leave Items I, I I , and L 
below blank. If you did not receive a preprinte 
label, complete all itemt. "Installation" means 
single site where hazardous waste is generate< 

{treated, stored,and/or disposed of, or a tran. 
j porter's principal place of business. Please reft 
I to the INSTRUCTIONS FOR FILING NOTIF 
I CATION before completing this form. Tt-
I information requested herein is required by lai 
' (Section 3010 of the Resource Conservation an 

Recovery Act). 

IL INSTALLATION MAILING ADDRESS 
S T R E E T O R 

c 

3 
15 

P.O. B O X 

18 

C I T Y O R T O W N 
c 

4 
15 16 . 4 0 

S T . 

4 1 4X 

«S 

Z I P C O D E 

4 7 - S I 

III. LOCATION OF INSTALLATION 

S T R E E T O R 
c 

5 
I S 

R O U T E N U M B E R 

l « 

C I T Y O R T O W N 
c 

6 
15 18 - 4 0 

S T . 

^ 1 4X 

4 5 

Z I P C O D E 

4 7 - S I 

IV. INSTALLATION CONTACT 

NAME AND TITLE (last. 

c 

2 
19 

H o 1 o w 
i < 

a c 
^ ^ 

h u k M o r 
^ ^ 

r 
^ ^ 

i 
^ ^ 

fint 

S 

^ ^ 

, & Job title) 

^ ^ 
P r e s i d e n t 

«• 
2 
4 6 

PHONE NO 

0 
-

1 
4 1 

- 7 
4 6 

(area code A no.) 

8 
^ ^ 

5 
9 1 

- 4 
u 

6 
^ ^ 

3 0 
9 5 

V. OWNERSHIP 

A. NAME OF INSTAI. I .ATION-S UEGAU OWNER 

8 S | e | r | v | o | m | e | t | e | r I | C | o | r | p | o | r | a | t | i | o | n 

(enter^Z^wproprSieVeWrtfiiobox) I VI- TYPE OF HAZARDOUS WASTE ACTIVITY (enter " X " in the appropriate box(es))Z 

FEDERAL 
NON-FEDERAL 

M 
n ^ A . GENERATION 

n ^ C . TRCAT/STORE/DISPOSE 

n B. TRANSPORTATION (complete Item V l t ) 

r~ |D. UNDERGROUND INJECTION . 

VII. MODE OF TRANSPORTATION (transporters only - enter "X" in the appropriate box(es)) 

Q c . HIGHWAY O p . WATER ' 1 ^ 6 . OTHER Itpectfy): 

V m . FIRST OR SUBSEQUENT NOTIFICATION 
Mark " X " in the appropriate box to indicate whether this it. your Installation't t in t nptlficatiofi of hazardous waste activity or a wbiequent notification 
If this is notVour first notification, enter your Installation's EP \ I.D. Number in the space provided below. 

[ x l A . FIRST NOTIFICATION I I B. SUBSEQUENT NOTIFICATION (complete Item C) 

C. INSTAt-UATION'S EPA I.D. NO. 

IX. DESCRIPTION OF HAZARDOUS WASTES 
Ploncp no tn *ho rpuprcn nf thie form anti nrnviHp tHo rorttiP<tpr( infrtrmfltion 



IX. DESCRIPTION OF HAZARDOUS WASTES (continued from front) 

I.D. - FOR OFFICIAL USE ONUV | 

t / [ ) y ^ o ^ l ^ l d ^ ^ X ^ 
T/A C 

14 IS 

A. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the fou r -d ig i t number f rom 40 CFR Part 261.31 for each listed hazardous 
waste f rom non-specif ic sources your installation handles. Use additional sheets if necessary. 

F O O l 
Z3 X« 

M - 2 « 

F 

2 

0 0 3 
23 - 36 

B 

Is - M 

F 0 0 6 

23 - 2 « 

F 0 0 9 

2 3 • t i 23 - 2 « 

6 

23 - 26 

12 

Z J - 26 

B. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enter the four -d ig i t number f rom 40 CFR Part 261.32 for each listed hazardous waste f rom 
specific industrial sources your installation handles. Use additional sheets if necessary. 

2 3 

14 

2 6 

2 0 

2 3 -26 

2 6 

2 3 

15 

- 2 6 

21 

2 3 - 2 6 

2 7 

2 3 

17 

26 1 

2 3 

2 3 2 6 

2 9 

2 3 = 5 

C. COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the fou r -d ig i t number f rom 40 CFR Part 261.33 for each chemical sub­
stance your installation handles which may be a hazardous waste. Use additional sheets if necessary. 

2 3 

3 1 

2 6 

3 7 

2 3 - 2 6 

4 3 

23 - 2« 

23 - 26 

44 

23 - 26 

23 - 26 29 - 2fi 

23 26 2 3 

3 6 

2 6 

4 2 

2 3 • - 2 6 

4B 

D. LISTED INFECTIOUS WASTES. Enter the four—digit number f rom 40 CFR Part 261.34 for each listed hazardous waste from hospitals, veterinary 
hospitals, medical and research laboratories your installation handles. Use additional sheets if necessary. 

SI 
E. CHARACTERISTICS OF N O N - L I S T E D HAZARDOUS WASTES. Mark " X " in the boxes corresponding to the characteristics of non- l is ted 

hazardous wastes your installation handles. ISee 4 0 CFR Parts 261.21 - 261.24.) 

I l l . IGNITABUE 
IDOOI) 

0 2 . CORROSIVE 
(O002) 

I la. REACTIVE 
(O003) 

Q 4 . TOXIC 
(oooo) 

X. CERTIFICATION 

/ certify under penalty of /aw that I have personally examined and am familiar with the information submitted in this and all 
attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, 
I believe that the submitted information is true, accurate, and complete. I am aware that there are significant penalties for sub­
mitting fake information, including the possibility of fine and imprisonment. 

SIGNATURE 

• 'y/Zfiu^ 

NAME Be OFFICIAL TITLE (type or pr int) 

Morris Holowachuk, President 

DATE SIGNED 

8/12/80 

^PA Form 8700-12 (6-6O) REVERSE 

^ . 
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: • < I . . \ . . ..- J ^ ; ^ t . • ^ tQt t ot ytZ\j} JZVSZy 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF HAZARDOUS WASTE MANAGEMENT 
Michele M. Putnam John J. Trela, Ph.D., Director Lance R. i-An\e' 
Deputy Director 401 East State St. Deputy Oi-ec-.cr 

CN 028 
Hazardous Waste Operations Trenton, N.J. 08625-0028 Responsible Party Remedial .A-c: j ' -

( 6 ° ^ ' " 3 - i 4 0 8 ^rp '^-3 Cf̂ cr=^ 

Peter J. Holowachuk X C-̂ -'̂ ' 1''- K 
President y^ 
Servometer Corporation npr n Q IQOO l / ^ Q ) > i- .. ̂ • "• y 
501 Little Falls Rd. ^ " ,, T „ 
Cedar Grove, NJ 07009 

Dear Mr. Holowachuk: 

y -^ '0 'St OM 

RE: |̂|̂ J|a(l«SLtlontiSSijfî SjP;jv̂ Ŝ  Corporation, Cedar Grove, 
EPA ID No. NJD 002 lir'sTi 

The New Jersey Department of Environmental Protection (the Department) is in 
receipt of Servometer Corporation's certification of closure for the above 
referenced facility's underground hazardous waste storage tank. Previously, 
Servometer Corporation has been listed as a hazardous waste storage facility 
subject to permitting requirements because the facility filed a Part A 
permit application with the USEPA for storage of hazardous waste in a tank 
(S02). Upon review of the file, the Department has reached the following 
conclusion regarding present hazardous waste activities at the above 
referenced facility. 

1. The facility accumulates hazardous waste (Caustic waste-D002) 
on-site in a 6,000 gallon aboveground fiberglass tank for 90 days 
or less. 

2. The facility accumulates hazardous waste (waste acid and waste 
oils) on-site in containers for 90 days or less. 

3. The 1,1,1-Trichloroethane still bottoms (FOOl) generated in the 
closed loop solvent vapor degreaser unit are pumped directly from 
the unit by the waste hauler. 

4. Wastewater treatment sludge (F006) is pumped from an integral part 
of the wastewater treatment systems by the waste hauler. The 
effluent from the treatment svstem is discharged to surface water 
under NJPDES permit #NJ0027847'. 

If the aforementioned conclusion are incorrect, or incomplete, please 
contact the Department Immediately. 

/Veiv Jersey is an Equal Opportunity Employer 
Recycled Paper 



Assuming the aforementioned conclusion are correct, Servometer Corporation's 
facility identified by the following USEPA identification number: 

NJD 002 138 543 

is excluded from applicable hazardous waste treatment, storage, or disposal 
regulations under N.J.A.C. 7:26-1 et seq, based on the following: 

A. Tank storage of hazardous waste generated on-site is in accordance 
with the following: 

1. The 6,000 gallon aboveground fiberglass tank shall have 
sufficient shell thickness to ensure that the tank, will not 
collapse or rupture. The facility shall perform daily 
inspections of the tank to detect ruptures, cracks, or any 
other deterioration and shall perform any repairs necessary 
to prevent a release of hazardous waste; 

2. The controls to prevent overfilling shall be maintained in 
accordance with N.J.A.C. 7:26-10.5(c); 

3. The tank storage area's secondary containment shall be. 
maintained in accordance with N.J.A.C. 7:26-10.5(d); 

4. The tank shall be maintained to ensure at least 99 percent of 
the volume of each tank can be readily emptied by direct 
pumping or drainage; 

5. The tank shall be rendered empty, as defined at, N.J.A.C. 
7:26-1.4, every 90 days or less; 

6. All waste removed from the tank shall be shipped off-site to 
an authorized facility or placed in an on-site, authorized 
facility, as defined at N.J.A.C. 7:26-1.4; and 

7. While being accumulated on-site, the tank shall be clearly 
labeled or marked with the words "Hazardous Waste". 

B. Container storage of hazardous waste generated on-site is in 
accordance with the following: 

1. All such waste is, within 90 days or less, shipped off-site 
to an authorized facility or placed in an on-site authorized 
facility, as defined at N.J.A.C. 7:26-1.4. 

2. The waste is placed in containers which meet the standards of 
N.J.A.C. 7:26-7.2 and are managed in accordance with N.J.A.C. 
.7:26-9.4(d). 

3. The date upon which each period of accumulation begins is 
clearly marked and visible for inspection on each container. 
While being accumulated on-site, each container shall be 
clearly labeled or marked with the words "Hazardous Waste" 
and labeled in accordance with 49 CFR 172.304. 
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The generator complies with the requirements for owners and 
operators of N.J.A.C. 7:26-9.6 and 9.7 concerning preparedness and 
prevention, contingency plans and emergency procedures as well as 
N.J.A.C, 7:26-9.4(g) concerning personnel training. 

Your company's hazardous waste facility above is no longer included in DEP's 
list of "existing facilities" (see N.J.A.C. 7:26-1.4 and 12.3) and therefore 
does not need to conform with the interim operating requirements of N.J.A.C. 
7:26-1 £t seq. for "existing facilities". It is the company's 
responsibility to operate within conditions listed above. To operate a 
hazardous waste facility without prior approval from the DEP is a violation 
of the Solid Waste Management Act N.J.S.A. 13:1E-1 £t seq. 

This written acknowledgement of the exclusion of the subject company from 
the hazardous waste facility requirements under N.J.A.C. 7:26-1 e_t seq. is 
based expressly on the review of the aforementioned correspondence. This 
letter makes no claim as to the extent and physical condition of the actual 
hazardous waste activities occurring at the site mentioned above. 

The issuance of this delisting letter by the Department does not indicate, 
or imply, and should not be construed as a waiver of any requirements 
pursuant to the New Jersey Water Pollution Control Act, N.J.S.A. 58:10A-1 et 
seq. and regulations promulgated thereunder concerning the New Jersey 
Pollutant Discharge Elimination System, N.J.A.C. 7:14-1 e£ seq. If your 
facility is in any of the regulated categories identified in the above cited 
regulations, you are hereby directed to apply for any and all permits 
necessary within ninety (or 180 days - at the option of DWR) to the Bureau 
of Ground Water Discharge Permits, CN 029, Trenton, New Jersey, 08625. 
Applications may be obtained by calling (609) 292-0424. 

Financial assurances required by N.J.A.C. 7:26-9.10 and N.J.A.C. 7:26-9.13 
are obviated by the termination of treatment, storage, or disposal facility 
status. Enclosed is an original copy of Valley National Bank Irrevocable 
Standby Letter of Credit Number 1503. The Trust Agreement and the Letter of 
Credit which funds the Trust are hereby released by the Department. The 
Department is sending the Trustee a copy of this letter as the authorization 
to release the Trust Agreement and Letter or Credit. 

If you have any questions concerning this matter, contact Michael Gerchman 
of my staff at (609) 292-9880. 

Very truly yours. 

(^;-lfvy^y^ 

Ernest J. Kuhlwein, Jr., Chief 
Bureau of Hazardous Waste Engineering 

EP62/lm 
Attachment 
c: Barfy, Tornlck,USEPA 

Yacoub E. Yacoub, BME 
Ronald Bargiel, Valley National Bank 
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§tate o! ^eui Dersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF HAZARDOUS WASTE MANAGEMENT 
John J. Trela, Ph.D., Acting Director 

401 East State St. 
CN 028 

Trenton, N.J. 08625 
609-633- 1408 

I 6 MAR 1987 

Peter Holowachuk 
Servometer Corporation 
501 Little Falls Road 
Cedar Grove, N.J. 07009 

Dear Mr. Holwachuk: 

RE: Closure Plan for Underground Storage Tank and Approval for 
Installation of New Tank at Servometer, EPA ID No. NJD 002 138 
543, CP-86-11 

The Bureau of Hazardous Waste Engineering has reviewed the revised closure 
plan for an underground tank, submitted by Servometer on August 20, 1986 
and the 6,000 gal. tank replacement's design. The secondary containment 
system submitted on November 13 and December 18, 1986 has also been 
reviewed. 

The Bureau finds the Closure Plan in compliance with the criteria set forth 
in N.J.A.C. 7:26-9.8. The plan is hereby approved subject to the following 
conditions: 

1) The tank and soil sampling devices as well as the drill rig shall 
be decontaminated before initial use following the procedures 
outlined in Servometer's Closure Plan. 

2) Field blanks of the rinsates from the decontaminated underground 
tank and the split spoon sampler before its initial use are 
required. 

3) The Department requires appropriate analytical testing of the tank 
cleaning effluent to determine whether or not decontamination of 
the tank was properly performed. If the tank is still 
contaminated, further cleaning will be required or it may have to 
be excavated and disposed of as hazardous waste. 

4) If the soil underneath and around the tank or the tank discharge 
piping is contaminated, a remediation plan shall be implemented. 
Please submit to the Bureau a remediation plan within 30 days of 

New Jersey Is An Equal Opportunity Employer 
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Peter Holowachuk -2- I 8 MAR 1987 

the'^^ddte when the results of the analysis are received, if 
decontamination is indicated. 

5) The tank and the manhole shall not be filled and paved on, until 
the soil analysis results are received and confirmed that no 
contamination is present. 

6) Servometer shall notify Mr. Steve Urbanik from the Division of 
Water Resources, two weeks in advance from the date when the soil 
sampling will be performed. Mr. Urbanik can be reached at (609) 
292-0424. At the same time Servometer shall also notify George 
Mejia from the Bureau so arrangements can be made to have the 
Bureau of Environmental Measurements and Quality Assurance witness 
the sampling. 

7) Pursuant to N.J.A.C. 7:26-9.8(j), Servometer shall complete 
closure activities within 180 days of the date of this approval. 

8) Certification that the facility has closed in accordance with the 
specifications in the approved closure plan shall be provided by 
Servometer Corporation as well as an independent New Jersey 
registered professional engineer not later than 210 days after the 
date of their approval. 

9) Please be aware that if analytical results prove that the tank was 
properly decontaminated and the soil is free of contamination, a 
notice in deed to property is not required per N.J.A.C. 
7:26-9.9(a). 

10) Servometer shall be subject to ground water discharge permit 
requirements of N.J.A.C. 7:14A-6 for ground water monitoring. 

The Bureau has also found the designs of the new fiberglass tank and the 
secondary containment system in compliance with N.J.A.C. 7:26-10.5 and 
hereby grants approval to drawings SE-1. rev b, SE-2 rev b, SE-3 
rev b (views 1 and .2), SE4, SE-5 and specifications ver. c of July, 
1986 by Finishing Technology, and for drawing No. 12875-1 by Burt Process 
Equipment dated 3/29/86. The tank has the following thickness: 

Bottom Head 5/16 in. 
shell 0-4 ft (bottom-up) 5/16 in. 
shell 4-10 ft • 1/4 in. 
shell 10-14 ft 3/16 in. 

Since these are minimum requirements, these thicknesses shall be maintained 
for the tank's life. 

The secondary containment shall have a capacity of 6000 gals. The bottom 
pad shall be reinforced concrete, 8 inches thick with a permeability rating 
not greater than 10- cm/sec. in accordance with N.J.A.C. 7:26-10.5(d). 

The tank shall be managed per N.J.A.C. 7:26-9.3(b) and shall be emptied of 
99% of its contents every ninety days or less. The overfilling prevention 
control shall be maintained in proper operating condition. The contents of 
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Peter Holowachuk - 3 -

2 6 MAR 1987 

tank shall Ufe "manifested off-site to an approved treatment, storage and 
disposal facility. In order to delist the facility in a timely manner, 
Servometer shall submit within thirty (30) days of the date of this 
approval, copies of the preparedness, prevention and contingency plans in 
accordance with N.J.A.C. 7:26-9.6 and 9.7, and personnel training program in 
accordance with N.J.A.C. 7:26-9.4(g). Also copies of the letters sent to 
the local Police and Fire Departments and to the local hospitals with the 
emergency plan must be provided. Be also reminded that two inspections by 
the fire Department are required every year. 

The construction of the tank containment and installation of the tank is 
subject to an inspection and approval by the Bureau's engineers. Please, 
contact George Mejia at (609) 292-9880 upon completion of the construction 
to arrange for the inspection. After its approval, Servometer must empty 
the underground tank and start using the new tank. Servometer shall not 
store wastes in both, the old and the newly approved tank at any given time. 

Should you have anv questions, please contact George Mejia of my staff at 
(609) 292-9880. 

Very truly yours. 

Frank Coolick, Acting Assistant Director 
Hazardous Waste Regulation Element 

EP35/sg 
c : t o r i Araatop; USEPA,-Region I I ; . 

Steve Urbanik, Ground Water 
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
" DIVISION OF WASTE MANAGEMENT - ^ 

INSPECTION REPORT 

REPORT PREPARED FOR: ' 

• Generator 

• Transpoaer 

[ ^ H W M (TSD) Facility 

Name: 

Address: 

Lot: 

County: 

Phone: 

EPA I D # : ' 

Oats of Inspection: 

State or EPA Personnel: 

FACILITY INFORMATION 

Scryome.Tar LgrporiTlon 

^ O l LiTTI^ ft/A fe/. 
^^(Mr gn^e. ^yi/,Q^ 07007 

102-. Block: 22^ 
B<;<€X 

C i o ) ) ^ 7^C'07So 
/ / ^DOOl lZ f t f f t f ^ 

i Q l S l / t f 

PARTICIPATING PERSONNEL 

^y^g/ U M \ f \ 

Facility Personnel: Q^rTram Tam6<> Har ron 

Report Prepared by Name: 

Region: 

Telephone*: 

Reviewed by: 

Data of Review: 

Chr/S f ^ l l c ^ T n 

/ ^ j T r a 

r zo i )C^9 '39CO 

7 7 P ^ ^ 
/ t ' ^ - s ^ 



- A -

SUMMARY OF FINDINGS 

FACILITY DESCRIPTION AND OPERATIONS 

JK^t 

a^^ei,^ 

u 

"X 



- B -

Describe the activities that result in the generation of hazardous waste. 

S p e r i T c.axt^p4r. M^uCL 

•X^ ĴU, Cf/»^ odt. 

Identify the hazardous waste located on site, and estimate the approximate quantities of each. 
(Identify Waste Codes) 

2 > o c o ^ ^ <^^^^uy^.Ay^yt^,^..^^.'-Js^Jz;iJl—naal.— 



How have these activities changed so as to justify delisting the company? 

C^^ili'a __̂  

Do company records support the delisting request? 

u ^ YES (Attach copies of records to the report) 

NO (Explain) 

Identify the hazardous waste located onsite, and estimate the approximate 

quantities of each. (Identify Waste Codes) 



.'̂ .̂ 

Conclusion. Should the generator's request for delisting be granted? 

_ ^ YES 

NO (Explain) 

» 
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CONFIDENTIAL - RECOMIVIENDA»pNS 

FROM: DATE: 

SUBJECT: 
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• 

• 
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Uft protect dureanh 

Michele M. Putnam 
Deputy Director 

Hazardous Waste Operations 

tz ot ytzia Jer0ev 
EPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF HAZARDOUS WASTE MANAGEMENT 
John J. Trela, Ph.D., Director 

401 East State St. 
CN 028 

Trenton, N.J. 08625-0028 
(609)633-1408 

SEP )^^.0 

Lance R. Miller 
Deputy Director 

Responsible Party Remedial Action 

M E M O R A N D U M SEP 2 9 19Q8 

TO: 

FROM: 

SUBJECT: 

Yacoub Yacoub, Chief 
Bureau of Metro Enforcement 

„r/;, Ernest Kuhlwein,'^r., Chief 
Bureau of Hazardous Waste Engineering 

Closure Inspection, Servometer Corporation, Cedar Grove 
EPA ID No. NJD002138543 

Attached for your review is a copy of the closure certification for the 
underground hazardous waste storage tank located at Servometer Corporation's 
Cedar Grove facility. The closure plan for this unit was approved by the 
DHWM on March 26, 1987, however modifications to the approved plan were 
necessary. A letter approving the modifications was issued on march 4, 
1988. The storage tank has been decontaminated and excavated, and analysis 
of post-excavation soil samples indicates that no contamination of soil has 
occurred. 

The facility currently has a New Jersey Pollutant Discharge Elimination 
System Permit (NJ0027847) which Includes a major modification for discharge 
to groundwater from the underground hazardous waste storage tank. The 
facility also has approval from the BHWE to accumulate hazardous waste in an 
aboveground tank for less than 90 days. 

The BHWE requests that your office perform a closure inspection of the 
facility in order to confirm closure of this storage tank. A copy of the 
completed inspection report should be sent to the BHWE so the facility may 
be delisted from the TSD status. 

If you have any questions concerning this matter, contact Michael Gerchman 
at (609) 292-9880. 

EP62:pjb 
Attachment 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 
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CLOSURE CBSERVATICN 

UNDERGROUND STORAGE TANK 

SERVCMEOTR CORPORATICXa 

CEDAR GROVE, N.J. 

SUBMITTED BY: 

QUAZZA & ASSOCIATES, INC. 
122 Sherman Avenue 
Cedar Grove, NJ 07009 
(201) 239-1258 

August 5, 1988 



BACKGROUND 

Quazza & Associates, Inc. (QAI) was engaged by Lancy Internationol, 

Inc. (LII) on behalf of Lancy Environmental Services Company (LESC) to 

review the Closure Plan for the removal of an underground hazardous waste 

storage tank for their client Servometer Corporation (SC). Additionally, 

QAI was to observe tha removal of the storage tank in order to confirm 

that is was removed according to the Closure Plan approved by the New 

Jersey Department of Environmental Protection (NJDEP). 

The following documents were reviewed and are Included as 

Attachments: 

1. Closure Plan dated March, 1986, Revised August 1986. 

2. NJDEP letter to SC dated March 26, 1987 approving Closure Plan with 

conditions. 

3. LESC letter to NJDEP dated October 2,1987 modifying Closure Plan. 

k. LESC letter to NJDEP dated November 9, 1987 modifying Closure Plan. 

5. LESC letter to NJDEP dated January 19, 1988 modifying Closure Plan. 

8. NJDEP letter to SC dated March i*. 1988 approving LESC letter 1/19/88 

with additional requirements. 

7. LESC letter to NJDEP dated May 25, 1988 submitting 3/29/88 sampling 

results and request for approval of Closure. 



Closure of Underground Storage Tank 

Servometer Corporation, Cedar Grove, N.J. 

EPA I.O. No. NJD002-158-5»5. CP-86-11 

This report is made to certify that the closure of the underground storage 

tank at the Servometer Corporation in Cedar Grove, N.J. has been completed 

in accordance with the closure plan dated March 1986 (revised August 1986) 

and various modifications. 

On Monday, December 7, 1987, the closure was initiated by Cute, Inc. of 

Midland Pork, N.J. under the supervision of Mr. J. Kline of LESC of 

Zelionople, PA. This procedure was witnessed full time by the writer. 

The residual wastes in the underground tank were removed by suction to a 

disposal truck operated by Freehold Cartage, Inc. (NJDEP License No. 

S2265). Reverse pumping was employed to remove the bulk of any sediments 

that might be present. The tank was then given an initial rinse via a high 

pressure spray nozzle using a boric acid solution. The rinse water was 

also removed by suction to the disposal tank truck. 

The covering paving was then removed, and the underground tank was exposed 

by excavating the surrounding soil. The excavation was performed using 

the equipment supplied by Frank Jennings, Excavator, of Piscataway, N.J. 

under the direction of Cute, Inc. The removed paving and soil were placed 

on a plastic liner adjacent to the site. The underground tank was then 

removed and placed on a separate plastic liner. 



At this point soil samples were taken at four points around the vessel 

location. No sample was taken from under tha tank's position since a 

concrete support slab, unexpectedly, was discovered under the tank's 

former position. The soil samples were taken by Mr. J. Kline of LESC 

under the supervision and direction of Ms. H. Decerca of the NJDEP. Ms. 

Decerce, after consultation by phone with her superiors, stated the 

concrete slab need not be removed and that a soil sample from beneath the 

vessel's former position would not be required. 

The excavated vessel was then cut open by torch to provide approximately a 

3 foot by 3 foot opening in one head. One of tha Cute, Inc. personnel, 

wearing full protective gear including face mask, then entered the tank 

for final cleanup. 

Using cold, and then hot, boric acid solution sprayed through the high 

pressure nozzle, the tank was rinsed till not only visually clean of any 

and all sediments but till the final rinse was at a pH of 6. All rinse 

waters were removed by suction to tha disposal tank truck. 

Soil samples, and final tank rinse water sample, were then packed and 

shipped OS manifested samples to the U.S. Testing Laboratories in Hoboken, 

N.J. 

The excavated soil was covered with plastic sheeting and the excavated 

vessel was wrapped in plastic sheeting pending release from the NJDEP 

after review of soil and rinse water analyses. The excavated hole was to 



be covered with plywood and then plastic sheeting although this was not 

yet performed during the writer's stay. 

Results of the tests by the U.S. Testing Laboratories indicated that 

elevated pH conditions existed in the northeast corner of the excavated 

area. All other samples and test criteria were acceptable. At this 

point, the excavated tank was cut-up and disposed of by Cute, Inc. (This 

activity was not witnessed). 

On January 19, 1988 a plan for additional sampling and analysis for the 

northeast corner of the excavated area was submitted to the NJDEP by 

LESC. The plan was approved by the NJDEP, with modifications, on March k, 

1988. 

On Tuesday, March 29, 1988, the additional sampling was performed Jointly 

by employees of SC and Cute, Inc. This procedure was witnessed full time 

by the writer. 

Approximately 15 cubic feet of soil were removed from the northeast corner 

of the excavation and placed in steel drums suitable labeled "Hazardous" 

pending approval from the NJDEP for disposal. 

Three (3) soil samples were obtained from the northeast corner above the 

concrete pad in accordance with the plan as approved. An additional 

fourth sample was also taken in this area, but two feet below the existing 



pad. The soil sampling was again performed under the supervision and 

direction of Ms. Decerce of the NJDEP. All samples were shipped as 

manifested samples to the U.S. Testing Laboratories in Hoboken, N.J. 

The excavation was then backfilled. The northeast corner was lined with 

plastic sheeting and filled with clean sand brought to the site by Cute, 

Inc. This was done to simplify re-excavation and additional sampling, if 

required, without contamination from the remainder of the backfill. The 

balance of the excavation was backfilled with the soil, and debris, 

originally removed. 

Test results indicated that the required samples token above the concrete 

pod met all the criteria of the closure plan. The fourth sample taken two 

feet below the pad indicated pH values only slightly above the established 

criteria. 

On May 29, 1988, LESC requested that the NJDEP consider that the closure 

of this underground storage tank had been performed satisfactorily and 

permit final closure of the site. 

Verbal approval by NJDEP has been received by LESC and the excavation site 

will be suitably paved and closed by SC at a later dote. 

WHii/ti}a--j 
Ralph A. Brummer, P.E. 

forf^Quozzo 4 A s s o c i a t e s , I n c . 



PROFESSIONAL ENGINEER CERTIFICATION OF CLOSURE 

I , Ra lph A. Brunmier , a registered 

(Name) 

professional engineer, hereby certify, to the best of my knowledge 

and belief, that I have made visual' inspectionCs) of the 

Servometer CorporatloT\, 501 Li t t le Falls Road, Cedar Grove, NJ 07009, 

(Name and Address of Facility) 

and closure of the Underground Vfaste Caustic Storage Tatik 

has been performed in accordance with the regulat ions and the 

faci l i ty 's closure plan as revised on Movanber 9, l'J37 including an 

additional d i s t i l l e d deionized water r i n se of sanple devices 

following the non-ohosphate detergent T.'ash. 

' / / / ^ ^ ^ ^ > / July 29, 1988 
g r - if- -) 

Signature ^_^ Date 

13579 New Jersey 

Professional Engineering License Number For State of 

122 Shennan Avenue, Cedar Grove, UJ 07009 (201) 239-1258 

Business Address and Telephone Number 



CWNER CSRTIFICa.TION CF CLDSDRE 

I , PETER J . HOLOWACHUK Q ^ 

(Owtser az Opera to r ) 

SERVOMETER CORPORATION, 501 LITTLE FALLS ROAD, CEDAR GROVE, N.J. 07009 

.;:'iase ard Address of Fac i l i ty ) 

hereby 

s t a t e and ce r t i fy t h a t , to the best of my )cnowiedge and be l i e f , tbe n>mFBr,pnTran 

WASTE CAUSTIC STORAGE TANK a t tlie above naned f a c i l i t y has been closed 

in accordance with the regxiLations and tbe f a c i l i t y ' s c losure p lan , and tha t 

c losure was canpLeted on the 29th day of AUGUST ^ 

13 88 . 

8/29/88 

Signature Date 



LANCY ENVIRONMENTAL SERVICES COMPANY !«»«w*i 
DIVISION OF LANCY INTERNATIONAL, INC. 
An Alcoa Separations Technology Company 

Box 419, Pittsburgh, Pennsylvania 1523(M}419 (412) 772-0044 FAX (412) 772r1M071 Tete; 86,^25^ i 
rt Address: 181 Thorn Hill Road, Warrendale, Pennsylvania 15086-7527 UtU L J 

Decentier 17, 1987 

Ms. Daiise Bear 
New Jersey Department of EnvircMnnental Protecrtion 
Division of Hazcirdous Site Mitigation 
Bureau of Environmental Measurements and Quality Assurance 
383 West Stiate Street 
Trenton, NJ 08618 

Dear Ms. Bear; 

Please find enclosed a copy of the analytical data required by your 
office related to the Servcmeter Corporation's underground storage tank 
closure. 

We would greatly appreciate your expeditious revia* of this data as 
Servcmeter wishes to ccitplete closure by the end of 1987. 

If you should have einy questicxis or oaiments concerning the data 
sutmitted by U.S. Testing Ccmpany, Inc., please feel free to call me. 

Sincerely, 

Lancy Envirconental Services Caiparry 

Jeffrey S. Holmes, P.E. 
Environmental Engineer 

JSHrcsb 
Elnclosure 
cc: Peter Holcwachuk - Servcmeter Corporation 

George Mejia - NJDEP 



CLIENT: 

Unite^ States Testing Company, Inc. 
Chemical Services Division" 

141S PARK AVENUE • HOBOKEN. NEW JERSEY 07030 • 201-792-2400 

REPORT OF TEST 
Decer.iber 10, 1987 

Lancy I n t e r n a i t o n a l Inc , 
131 Thorn H i l l Road 
VJarrendale, PA 15006 

At tn: Jef f Holnes 
75761 

SUBJECT: seven (7) aa^iples i d e n t i f i e d as * 1 , #2, * 3 , #l*, 
Vfater sauiple 6 , F ie ld Blank and Trip Blaink, submitted 
on 12/7/87 

AUTHORIZATIOII: 

Purchase Order .? 25066 

PURPOSE: 

Analyze aaiaples for AluwinuQ, Arsen ic , 
Oi l & Crease and pil 

pnocsDuns: 

SaLiples ;;er3 analzyed in accordance v;itn the following nethods: 

'Methods for Che.-nical Analysis of Water and Wastes," 
USnPA, Cnvironnental Monitoring and Support Laboratory, 
Cincinnati, Ohio, March, 1979, EPA-600/M-79-020 

"Test Miethods for Evaluating Solid Waste, Physical/Caenical 
Mstnods," USEPA, Office of Solid L'aste and Energency Response, 
'ashin^ton DC, July I983 SU-SUS, 2nd edition 

.li::SULTS; 

u. 
pH* 7.05 

Oil 4 Grease, ag/kg <10. 

** pH done on 1:10 leachate 

Metals results attached 

1_2 

7.60 
<10. 

7.70 
<10. 

10.30 
<10. 

SIGNED FOR THE COMPANY 

Pag« 1 of 

Si.i 'riarylnti Ga::;bino 
New York • Chicago • Los Angeles • Tulsa • Memphis • Phitadelphia • Richland 

c_ 
Laboratories in: 
UmTtD t T k T t t T » T W « COaMIT. mC. • I»0«T« USB L I T T I M » « l f«« T M (XCLUtlVt U( t Of TMt C U » T TO imO« TWIT A l l kSOMUCD tHO TMIT 4IIB T m H A I I OF T i l l 
UmTtB STATU TdTiaO COKfAIIT. m c . O* IT ! t l A l S Ot IMIOHIA A ( I KOT TO U USID U « B t l ANT CIICUHSTAIieCt l> HDVIITI tma TO THC a l l l l M L PUOIIC AMD T N I K » • • 
• UaiCATIOM TO AIIT OTHIM 0» TBI US( OF TMi HAHI Of UMITIO (TATM TISTmO COHfAIIT. INC «U»T K C I I V I OU* f l lOa Wi lTTfH Af f tOTAl . OU* •CPO«T> Af f tT OUT TO THI 
STAaOAIDt 0 * f tOCfOUI I I IDCHTIfllO. TO THI THTS COIIOUCTIO. ABO TO TRC S A a f l K I I T I t T t B Al io /Ol i m f l C T I O i n SADI. Ua i t tS OTMIIWItt SfCCIfl lD. TNf T I t T ANO/OO 
latricTioa utiuiT* A I I KOT laeicATivi oa aifaiiiaTATivc Of Tai ovAtiTiit of T H I LOT faoa waicH TMI SAarti «A* TAKia o* of AfPAaiaTiT IDIaTicAL ot siaiLAa pioo-
ucTt Aao aoTRiao coaTAiaio la out aireaTt taALL i i o i i a i o TO lafLT o i a u a THAT uaiTio STATM TiiTiao coafAar. lac. eoaoucTS ART OUALITT coaTaoi. faoaaAM foa 
TNI cti iaT TO wNoa THI iiPoaT IS issaia. u a r t i a aoT oisTiOTia la TUTiaa Aai i iTAiaio A aAiiaua OP TNIITT BATI. 



U.S. EPA Contract Laboratory Prograa 
Sample Managaocnc Office 
P.O. Box 81» - Alexandria, VA 22313 l ^ / f r U ^ 
703/557-2490 FTS: 8-557-2490 Date /cZ/y/if / 

r • , COVER PACE 
:>-|-|fV INORGANIC ANALYSES DATA PACKAGE 

U b Name U ^ l-tT^JA ̂  Case No. ' 7 5 " ^ { ^ I 

SOU No. 

l - t r ^ in fy. Case No. /J> / U> / 
"•yyV ^ Q.C. Report No. " Z ^ ' / 

, ^ ^ i - ' ! K . ' 3 : , 

Sanple Numbers 

EPA No. Lab ID No. EPA No. Lab ID No. 

Comaencs: 

ICP Interelemenc and background correccioas applied? Yes ̂ ^ No . 

If yes, corrections applied before y^^ or after _______ generation of raw data. 

Footnotes; 

N& - not required by contract at this time 
Form I: 
Value - If cha^.result Is a value greater than or equal to the instrument 

detection Halt but less than the contract required detection Halt, 
report the value In brackets (I.e., [10]).. Indicate the analytical 
method used vith P (for ICF/Flaae AA) or P (for furnace). 

0 - Indicates element waa analyzed for but not detected. Report with the 
detection Halt value (e.g., lOU). 

E - Indicates a value estimated or not reported due to the presence of 
Interference. Explanatory note Included on cover page. 

s - Indicates value determined by Method of St.andard Addition. 
R - Indicates spike sample recovery is not vl'thln control limits. 
* - Indicates duplicate analysis Is not within control Halts. 
-t- - Indicates the correlation coefficient forinethod of standard addition is 

less than 0.995 

B - 6 



|i»ijf*;T^^>.v 
r̂ : 

Fora I 

U.S. EPA Contract Laboratory Prograa 
Saaple Manageaent Office 
P.O. Box 818 - Alexandria. VA 22313 
703/557-2490 FTS: 8-557-2490 

EPA Saaple No. 

LAB IAME O S ~ T > s > i n v 

Date / S i h i s n 

INORGANIC ANALYSIS DATA SHEET 

CASE NO. ~ 7 5 " 7 G J 
SOW NO. 

LAB SAMPLE I D . NO. ~ 7 S ~ ^ ^ I ' ~ / QC REPORT NO. -Ibl 

Concentration: 

Matrix: Water-

Elements Iden t i f i ed and Measured 

Low 

Soll-

Medlua 

Sludge Other 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Alualnua 

Antlaony 

Arsenic 

Barlua 

Berylllua 

Cadalum 

Calcium 

Chroalua 

Cobalt 

10. Copper 

11. Iron 

12. Lead 

Cyanide 

ug/L or^^/kg^dry weight (Circle One) 

I J P I D O - £ 13. Magnesium 

j ^ . i r £ 

Footnotes: 

Coaaents: 

lA. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1 . 

22. 

23 . 

24. 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Si lver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Percent Solids (2) 

For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags niust be explicit 
and contained on Cover Page, however. 

Lab M 

B - 7 



^ . • 

Fora I 

U.S. EPA Contract Laboratory Prograa 
Saaple Manageaent Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

I EPA Saaple No. •]. 

I ^ ^ I 
Date / a h l ^ n 

LAB IAME 0 S " 7 > S > i » \ ^ 
INORGANIC ANALYSIS DATA SHEET 

CASE NO. " 7 5 ~ 7 6 / 
SOW NO. 

LAB SAMPLE ID. NO. I S ' ^ ^ l " ^ QC REPORT NO. ~ 7 Lp I 

I 
Eleaents Identified and Measured 

I 
I 
i 
l| 

I 
I 

i 

i 
I 
I: 

« 

I 

Concentration: 

Matrix: Water-_ 

1. Alualnua 

2 , Antlaony 

3. Arsenic 

4. Barlua 

5. Beryllium 

6. Cadalum 

7. Calcium 

8. Chromium 

9. Cobalt 

10. Copper 

11. Iron 

12. Lead 

Cyanide 

Uw X 
Soil 

Medium 

X Sludge Other 

ug/L or {^/fej) dry weight (Circle One) 

77/^ P 13. Magneslua 

14. Manganese 

p - 15. Mercury 

16. Nickel 

17. Potassium 

18. Selenium 

19. Sliver 

20. Sodium 

21. Thslllum 

22. Tin 

23. Vanadium 

24. Zinc 

Percent Solids 

— 

• 

. 

(Z) 

Footnotes: 

Coaaents: 

For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Lab Mai n M M 

B - 7 



«l 
•L 

I 
I 

I 
I 
I 
I 
I 
I 

f ^ - . 

n 

I 
i 

« 

i 

Form I 

U.S . EPA Contract Laboratory Prograa 
Saaple Manageaent Office 
P.O. Box 818 - Alexandria, VA 
703/557-2490 

LAB 

SOW 

LAB 

FTS: 8-557-2490 
22313 

INORGANIC ANALYSIS 

IAME 0S~T>^4- in^ 
NO. ^ ^ L / ^ 

SAMPLE ID. 

Concentration: 

Matrix: Water 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Alualnua 

Antlaony 

Arsenic 

Baritia 

Berylllua 

Cadalua 

Calcium 

Chroalum 

Cobalt 

Copper 

Iron 

Lead 

Cyanide 

Footnotes: Fo 

NO. ~7S~7(fil-^ 

Elements 

Low ?< 
Soil 

ug/L 

rsvn 

<l'0 

r reporting res 

Identified 

K 

or ^ k ^ 

ults 

P 

F 

• 

-

DATA SHEET 

CASE NO. 

Qd REPORT 

and Measured 

Medium 

Sludge 

jEPA 

1 
1 
Date 

75 

NO. 

-

dry weight (Circle One) 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Percent Solids (Z) 

to EPA. 1 standard resul 

' 

c quj 

Sample No. i. 

:^3 1 
/a/^/py 

-76/ 

-7b( 

Other 

allflers are us4 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Coiwants: 

Lab Man. 

B - 7 



<y. 

Form I 

U.S. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

;EPA Sample No. ] . 
I M-

LAB IAME { j S ~ T l ^ > S > \ ^ ^ 

Date / a / ^ /p -7 

INORGANIC ANALYSIS DATA SHEET 

CASE NO. '75"76/ 
SOW NO. 
LAB SAMPLE ID. NO. ' 7 S ~ ^ i p / " ^ QC REPORT NO. ~7 Lo I 

Concentration: 

Matrix: Water-

Elements Identified and Measured 

Low ^ 

son^x. 
Medina 

Sludge Other 

1. Aluminum 

2. Antlaony 

3. Arsenic 

4. 

5. 

6. 

7. 

8. 

9. 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

10. Copper 

11. Iron 

12. Lead 

Cyanide 

ug/L os(^7k^dry weight (Circle One) 

/NOO. P 13. Magnesium 

/ ^ r £ 
Nickel 

Potassium 

Selenltim 

Footnotes: 

nts: 

14. Manganese 

15. Mercury 

16. " 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Percent Solids (Z) 

For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

Lab Manager 

B - 7 



- ^ 

Fora I 

U.S. EPA Contract Laboratory Prograa 
Saaple Manageaent Office 
P.O. Box 818 - Alexandria, VA 22313 
703/557-2490 FTS: 8-557-2490 

I EPA Sample No. i. 

I hh4e / r5ch t^ . I 

Date / a jq l ^ - l 

LAB IAME 0 S ~7>S>i n V 
INORGANIC ANALYSIS DATA SHEET 

CASE NO. 75"76/ 
SOW NO. 

LAB SAMPLE ID. NO. I S ^ i f i l ' S ^ QC REPORT NO. ~7 U / 

Eleaents Identified and Measured 

Concentration: 

Matrix: Water_ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Alualnua 

Antlaony 

Arsenic 

Barlua 

Berylllua 

Cadmium 

Calcium 

Chroalua 

Cobalt 

Copper 

Iron 

Lead 

Cyanide 

X 
Low X 

Soil 

^g/por 1 

S'/66C^ 

— 

Medina 

Sludge Other 

Bg/kg dry weight (Circle One) 

P 

P 

• 

,13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Percent Solids (Z) 

Footnotes: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

CoiHttntsX • • - • : • 

Lab Ma nwer 
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I 

< 

• • 

Fora I 

U.S. EPA Contract Laboratory Prograa 
Saaple Manageaent Office 
P.O. Box 818 - Alexandria. VA 22313 
703/557-2490 FTS: 8-557-2490 

I EPA Sample No. 

Date / a h l ? - 1 

LAB IAME O S n ^ s i i n ^ 
INORGANIC ANALYSIS DATA SHEET 

CASE NO. 75~76 / 
SOW NO. 

LAB SAMPLE ID. NO. 73^(^/~(j? Qd REPORT NO. ~7 6> / 

Concentration: 

Matrix: Water-

Eleaents Identified and Measured 

Low - ^ 

JC Soli 

Medina 

Sludge Other 

1. Alualnua /^O p 
2. Antlaony 

3. Arsenic ^ / b . ' F 
4. Barium 

5. Beryllium 

6. Cadmium 

7. Calcium 

8. Chromium 

9. Cobalt 

10. Copper 

11. Iron 

12. Lead 

Cyanide 

(̂ g/p or mg/kg dry weight (Circle One) 

13. Magnesltna 

Nickel 

Potassium 

Selenium 

14. Manganese 

15. Mercury 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Percent Solids (Z) 

Footnotes: For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

nts: 

Lab Mani 

B - 7 



l l 
li 

1 J ' 
If 

-N 

Fora I 

U.S. EPA Contract Laboratory Prograa 
Saaple Manageaent Office 
P.O. Box 818 - Alexandria. VA 22313 
703/557-2490 FTS: 8-557-2490 

jEPA Saaple No. -j. 

I \TripplaJL 
Date / f f / ^ / p ^ 

INORGANIC ANALYSIS DATA SHEET 

LAB IAME 0 S ~17=^i n V CASE NO. ' 7 5 " 1 G I 
SOW NO. ^ 5 ^ 1 / <^ 

"7^/ LAB SAMPLE ID. NO. I S ' ^ i p l " ^ QC REPORT NO. 

Concentration: 

Matrix: Water-

Eleaents Identified and Measured 

X 
Low . ^ 

Soil 

Medina 

Sludge Other 

I 
I 
I 

1. Alualnua / j?o P 
2. Antlaony 

3. Arsenic C/D - p 
4. Barlua 

5. Berylllixa 

6. Cadalua 

7. Calclua 

8. Chroalum 

9. Cobalt 

10. Copper 

11. Iron 

12. Lead 

Cyanide 

r ag/kg dry weight (Circle One) 

13. Magneslua 

14. Manganese 

15. Mercury 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

Nickel 

Potassium 

Selenlua 

Silver 

Sodlua 

Thalllua 

Tin 

Vanadlua 

Zinc 

Percent Solids (Z) 

Footnotes: 

Coaaents: 

For reporting results to EPA, standard result qualifiers are used 
as defined on Cover Page. Additional flags or footnotes explaining 
results are encouraged. Definition of such flags must be explicit 
and contained on Cover Page, however. 

I 
4 

I 

Lab Manager 
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LAB NAME 

DATE 

Form II 

Q. C. Report No. / KO / 

INITIAL AND CONTINUING CALIBRATION VERIFICATION^ 

CASE NO. ~ 7 ^ ^ C P / 

SOW NO. 7g^V 

• UNITS yO/Cl J J L 

INITIAL AND CON' 

{ ) S Tes^in^y 

Coapouod 

Meta ls : 

1. Alualnua 

2 . Antlaony 

3 . Arsenic 

4. Barlua 

5 . Bery l l lua 

6. Cadalua 

7. Calclua 

8. Chromium 

9. Cobalt 

10. Copper 

11 . I ron 

12. Lead 

13. Magneslua 

14. Manganese 

15. Mercury 

16. Nickel 

17. Potassium 

18. Selenlua 

19. S i lve r 

20. Sodlua 

2 1 . Thallium 

22. Tin 

23 . Vanadlua 

24. Zinc 

Other: 

Cyanide 

. I n i t i a l Calib. 

True Value 

Scioo 
<^00 
^0.9 

/ S O O 

/ooo 
J I S O 

^ ^ " 0 0 0 

/ooo 
/ooo 
/ooo 
/ooo 
9/. 7 

SbCxO 

/ooo 

/ooo 
iroob 
?M 
3 0 0 

iShOO 

9s: j i 

/oo 
J^SVO 

J O O O 

Found 

Q2.1 

1 

ZR 

/of.*? 

loS,'^ 

Continuing Cal iora t ion^ 

True Value 

/OOOO 

S S O d 

S ' O ^ 

^ 5 " 0 0 

ST:>0 
Zl^TiO 

sisoot 
S S V b 
J l ^ O 

^ 5 T > 0 

a^T^O 

S - O 
3 . S 0 0 0 

J 5 V 6 

«̂  

;2SD0 i 

^S'OOO 

S ' O 

6 0 0 

J lSl iOO 

STD 

/OO 

;?57>6 

P . ^ 0 0 

Found 

J0'i3O 

V(r 

• 

ZR 

UO 

' 

Found 

9 

• 

ZR 

• ; ' 

Method^ 

P 1 
P i 

P 1 
p • i 
p • 

P 
P 
P 
P 
P 
P 
f 
P 
P 

COUD 

VAPor?. 

p 

p 

p 

p 

p 
F 

F= 

p 

p 

M E T H t J O 

^ Initial Calibration Source ^ P i ^ ^ Continuing Calibration Source T4-A" ^ T D S 

^ Control Limits: Mercury and Tin 80-120; All Other Compounds 90-110 

^ Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace 

B - 8 



11 
1̂^ 

..'.J 

ll 
ii 

« 

li 
li 
ij 
ij 
i! 
Ij 

i 

I 
I 

LAB NAME U S \ ^ S . 
DATE /c?/9//7 SH^ 

Form III 

Q. C. Report No. 

BLANKS 

TkL 

Matrix Ulc^^-^Scii / 

CASE NO. 

UNITS 
•ysy&l 

"7 
M^/J^ 

i 
Preparation 

Compound 

Metals: 

1. Aluminum 

2. Antimony 

3. Arsenic 

4. Barlua 

5. Berylllua 

6. Cadmium 

7. Calclua 

8. Chromium 

9. Cobalt 

10. Copper 

11. Iron 

12. Lead 

13. Magneslua 

14. Manganese 

15. Mercury 

16. Nickel 

17. Potassiua 

18. Selenlua 

19. Silver 

20. Sodlua 

21. Thalllua 

22. Tin 

23. Vanadlua 

24. Zinc 

Other: 

• 

Cyanide 

Initial 

Calibration 

Blank Value 

SS'/J 

•3:3 \ ) 

< 

Continuing Calibration 

Blank Value 

• 1 2 3 4 

3B\j 

^ • ^ U 

. 

» 

Preparation Blank 

1 2 ^ 

3F/J 

S^.2L> 

y"-

•«v 

I B - 9 



Form IV 

LA3 NAME 

DATE 

Q. C. Report No. "76? / 

. ICP INTERFERENCIi CUtCK SAMPLE 

U s ^T^s-f//̂ ;̂ ,̂  CASE NO. - y j r y ^ / 
. . < ^ Check Sample I .D. ICCnP ZTnir'^c.heck 

f ^ r f y y Check Sample Source Bî f̂  

— ""'" ..^^^ILL 
Coo^iound 

Meta l s : 

I . Aluminum 

2 . Antlaony 

3 . Arsenic 

4. Barlua 

5 . Be ry l l l ua 
6• Qadmlua 

7. Calc lua 

8. Chroalua 

9. Co'balt 

10, Copper • 

1 1 . I ron 

12. Lead 

13. Matnieslua 

14. .Manganese 

15. Mercury 

16. Nickel 

17. Po tas s iua 

18. Selenlua 

19. S l ive r 

2U. Sodium 

2 1 . Thallium 

22. Tin 

23 . Vanadlua 

24. Zinc 

Other: 

Control L l a l t s ^ 
Mean Std . Dev. 

' 

, 

• 

. 
• 

• 

True2 

503000 

HIA 
L/S'h 

<9fcV 
H^'^ooo 

^?s-
Wl? 
5^9 

119000 

•^yoao 
s;ia 

^ 

9/3 

7P^ 

^ l l 
'IH? 

I n i t i a l 
Observed 

' 1 
^(T70od \ 

ZR 

f r . r \ 

Final 1 
Observed ZR 1 

1 1 

i 1 I 

1 

I I I 

1 1 1 
1 1 1 

1 
1 1 

i 
i 

yf 

r 
I Mean value based on n • 

*• True value of EPA ICP Interference Check S.inple or contractor ytand-ird. 

IU 



Form V 

C. Report No. ' I L p j 

LAB NAME U^-7^4 
SPIKE SAMPLE RECOVERY 

DATE .is^hlfi 
i f l ^ 

Matrix (/Uccb/i^ 

CASE NO. 
EPA Saaple No. 
Lab Saaple ID No. " T T l l ^ l S 

:r-i-\;r**' 

Coapound 
Control L l a i t | 

ZR 1 
Me ta l s : | 

I . Alualnua j 75-123 

2 . Antlaony | 

3.*' AfMtifc t 

4. Barlua 

5 . Bery l l lua I 

6 . Cadalua 

7 . Calclua 

8 . Chroiftlua 

9 . Cobalt 

10. Copper 

1 1 . I ron 

12. Lead 

1 3 . Magneslua 

14. Manganese 

15. Mercury 

16. Nickel 

17. Po tass iua 

18. Selenlua 

19. S i l v e r 

20 . Sodlua 

2 1 . Thalllufei 

22 . Tin 

2 3 . Vanadlua 

24. Zinc 

Other: 

Cyanide 

•• 

a t 

i 

m 

m 

m 

m 

-
•• 

-

<• 

•e 

•• 

m 

m 

m 

m 

m 

m 

m 

-

Spiked Saaple 
Result (SSK) 

^ J 2 / . / 0 

' 

Saaple | 
Result (SR) 1 

1 
^JOrio 1 

1 
•1 

Spiked 1 
Added (SA) 1 ZR« 1 

1 1 
SOO o \ s d ^ i 
3-2>0 1 

S O \ 
1 200X^ \ 

• 

5-D 1 
5-0 1 

/OOOOO 1 

taoo 1 
5Z>d 1 
S^O ' •! 
/ooo 1 
JiO 1 
57i00 0 1 

. 2 0 0 1 

i.O 1 
i/OO 1 

5Z>000 . 1 
/O 

^-0 
fc^oooo 

ST^ 

^ 0 0 

5 T ) 0 

^ 0 0 

• 

1 
1 
1 
j 
1 
1 
1 

i 
1 

• i 

^ ZR - t(SSR - SR)/SAl X 100 

"R**- out of control 

Coaaents: 

B - 11 



/ ^ • , 

I • • : 
' • • • < • » 

•f ^: -i 

J. •-• . J 
• . - •••• - J 

• ' • • '• i 

: • 1 

1 

Form V 

Q. C. Kcport No, ytpl 

LA3 N.VME U J : 
SPIICE SAMPLE RECOVERY 

LLnar-
DATE j^JaJtZ, 

'if- 7S- /LI 
± 

Matrix S6i I 

CASE NO. 
EPA Sample No. 
Lab Sample ID No. y T K ^ l - f 

• T 

i 
Compound 

Control Llnlt 1 
ZR 1 

Metals: | 

1. Alualnua j 75-125 

2. Aotioony | 

3. Arsenic | 

4. Barlua | 

5. Beryllium 

6. Cadalua 

7. Calclua 

8. Chra;nlua 

9. Cobalt 

10. Copper 

11. Iron 

12. Lead 

13. Magnesloa 

14. Haaganestt 

15. Mercury 

16. Nickel 

17. Potassiua 

16. Selenloa 

19. SUver 

20. Sodlua 

21. ThAllltin 

22. Tin 

23. Vanadlua 

24. Zinc 

Other: 

Cyanide 

m 

m 
• 

" 

-

Spiked Sample | 
Result (SSR) j 

J T V . ^ 

-

• 

Saaple | 
Result (SR) 1 

Spiked 1 
Added (SA) 1 

1 1 
i 1 
•1 

^ l ^ 1 
1 

5-00 1 

Vd) 1 
J Z O O O 1 

1 S ' O 1 
r o 1 

1 1 
*?00 1 

5-00 
j i ^ o • 

^ 0 

^ 0 0 
/ . o 

S'oo 
f » 

/ o ' • ' 

S'O 

s o 
S.00 
SX>0 

sroo 
m 

'1 
ZRJ 1 

- 1 

i'^-T' 1 

1 

; 

' 

1 
i 

1 
J 

^ 2R - ((SSR - SR)/SAj x 100 

"R"- out of control 

Coasento: 
-^ BasecL'on difjTPQ' Soljti< 

B - 11 
• ' • . : I 



/ ^ . 

Form VI 

LAB NAME U S 

DATE /PhJ?7 

4̂ 

Q. C. Report No. ' y t p l 

DUPLICATES 

^S^"^<^^ t CASE NO. ~7T~7( j ) l 

Matrix bjo-uA/ 

EPA Saaple No. 
Lab Saaple ID No. • 7 s ^ ( ^ / - S ' 

Compound ( Control Linic^ 1 Sftfflple<S) 1 

Metals; 
1. Alualnua 

2. Antlaony 

'3. "Arsenic-- • 

4. Barlua 

5. Berylllua 

6. Cadalua 

7. Calclua 

8. Chroolua 

9. Cobalt 

10* Copper 

.11. Iron • 

• - ..... 

. 

12. Lead 

13. Magneslua 

14. Kaagaaase 

IS. Hercnry 

16. Nickel 

17. Potassiua 

18. Selenlua 

19. Silver 

20. Sodlua 

21. Tballlua 

22. Tin 

23. Vanadlua 

24. Zinc 

Other: 

Cyanide 

:5^/P00 

% 

. 

. 

" 

,« • 

-;.* 

, 

Dupllcate(D) | 

/^P/.0 0 

• • 

• 

RP02 

ar 

• 

. 

1 1 

I- ^ 

• 

I 

• 

• Out of Control 

1 To be added at a later data. " .̂/R^D - [JS - D|/((S 4- D)/2)J x 100 

NC - Non calculoble RPD due to value(s) loss than CROL 

B - 12 



, - ^ 

F o r a VI 

Q. C. R e p o r t No . l U 

LAB NAME OS 
DUPLICATES 

DATE /^/#7 

' T k ^ \ ( \ ^ 
EPA Sample No. ^ J _ ~ 
CASE NO. 

Matrix 2aJ__ 
Lab Sample ID No. "7r~76>/-/ 

Compound Control Limit^ 1 

Metals: 
1. Aluminum 

2. Antimony 

3. Arsenic 

4. Barium 

5. . Beryllium 

6. Cadmium 

7. Calclua 

8. Chroolua 

9. Cobalt 

10. Copper 

11. Iron 

12. Uad 

13. Magneslua 

14. Manganese 

15. Mercury 

16. Nickel 

17. Potassiua 

18. Selenlua 

• 

. 

19. Silver 

20. Sodlua 

21. Thalllua 

22. Tin 

23. Vanadium 

24. Zinc 

Other: 

Cyanide 

Sample(S) 

n^L^oo 

^ / . ^ 

• 

Duplicate(D) | 

VSf^O 

/^7 

RPD2 

<y 
/ j r j 

* Out of Control 

1 To be added at a later date. 2 RpQ . [|3 - D|/((S + D)/2)l x 100 

NC - Non calculable RPD due to value(s) less than CRDL 

fl - 12 



F o r a VI I 

Q . C . R e p o r t No. " 7 ^ / 

LAB NAME ( J S / c < . i / n C \ y 
DATE jjz/^/yy "̂  

INSTRU-iENT DETECTION LIMITj AND 

LA3OR.\T0RY CONTROL SAMPLE 

CASE NO. 

LCS UNITS 

1SVUI 
ng/itg 

(Ci rc le One) 

Compound 

Required Detection 

Limits (CRDL)-u!?/l 

Meta l s : j 
1. Alualnua | 200 

2 . Antimony 60 

3 . Arsenic 10 

4. Barium 

5. Beryllium 

200 

Instrument Detection | 

Limits (IDL)-ug/l i 

ICP/AA Furnace j 

3^ 

t ! 
Lab C o n t r o l Sample 

T r u e Found "R 

i 
1 / o o o 1 / 0 9 7 I/O?, 7 

^ \ \ 

^ . ^ ! 

1 3.^ 
5 1 /./ 

b . Cadmium 5 

7. Calcium 5000 | 

8. Chromium 

^.3 1 
S^ 

/ooo 1 
0̂ 135̂  \nf \ 

1 

J 

/ooo \ \ 
/OOO 1 i 
/ooo \ 1 

UOCOO 1 1 i 
10 3 .U W/oQo \ i • i' 

9. Cobalt 50 \ 3 . 0 

10. Copper 

11 . I ron 

25 i 

100 

12. Lead 5 

13. Magnesium 

14. Manganese 

15. Mercury 

16. Nickel 

17. Po tass iua 

5000 

15 

0.2 . 

40 

5000 

18. Selenium 5 

19. S i l ve r 10 

20. Sodium 5000 

2 1 . Tha l l l ua 

22. Tin 

23. Vanadium 

10 

40 

50 

24. Zinc :0 

Other: 

Cyanide 10 

g^r 
s:l 

3 S 
J . l 
O.I 
9.7 
/ o l 

^ .0 
^ V 

S O 

s:o 

/ooo i 
/OOO 1 
/ooo i 
J S - i 

^OCOO 

/ooo 

/ooo \ 
AOOCO 

J S " 

i 

i 

/DO 0 

l̂ cooo 
l . J . I SO 
3 3 il^oo 

3.9 
r ^ P . b 1 

' 

\/ooo t 
\ / 0 0 0 \ 

i 
i 1 i 

13 
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Please print or type in tne unsnaaea areas oniy 
(fill—in a r ^ s are spaced for elite type, i e , 12 characters/inch). 

OEWERAL 
' LAB< 

\ \ \ 

FACILITV 
* ; MAILING ADDRE85 

FORM 

1 ^EPA 
OWIBEB \ 

U.S. ENVIRONMENTAI . PROTECTION AGENCY 

GENERAL INFORMATION 
CoittolidatBd Permits Program 

(Raad the "General Inttruetiont" before tttaiingj 

Form Approved OMB No. 158-R0175 ^ • \ 

I. EPA 1.0. NIANBER 
X I — I — I — I — I — r 
F N J D 0 0 2 1 3 . 8 . 5 . 4 

rODuu2l 

; i^C'.i i_ii i i t 1 tLT' I . r iRP 
•LQ ] L l T T L - l ' I i - i U - g - R:l! 

-1 i "I L C I nLL. :L 
C L ] i n F ' rP l l ! ' " ! - ' - ! • + * -

•fsi-D 

OENERAL INSTRUCTIONS^ ĉ  

If a praprinted label hat bean praividacl, af 
It In the designated (pace. Review the infor 
atlon carefully; tf any Of Jt i t tneanratt^^cr' 
through i t and 'en te r - the^ feoJTe^w& ' in r r i 
appropriate f i l M n aiae-beiow. AlK>rX«Mhr 
the preprinted date i t etxent ( t h t a n a «» r 
left of tha M e l tpmco H m the h t t o m ^ 
thet thouU tppatf l , pieaae pravtda tt.|^' 
proper fiH-4n areaM:^bettfi«I,K^%>jtaM 
complete end corieei.'V9«^»«d,«rt i ^«)d 
Items i. I l l , V, and V t l k w a p f 1 ^ . ^ . 
mutt be canM>ktaa-^t9fftmbmi.^CamiiMt, 
itemt rf no label h«i''been Moyid^^ll i ff lcr 
the Inttnictlont tpr'^deialled^ Rwn rdMcr 
tiont end for the Jagd/avitflorlmitHn^J^ 
which thit data it eoUebted.-".. ( ' V ^ M ^ ^ 

11. POLLUTANT CHARACTERISTICS 

INSTRUCTIONS: Comptett A through J to determine whether you n i M t o Submit any permh w p l t e ^ to tha EPA. If yoo H M n r ' ^ • t " to ^ y 
quettlom;, you mutt submit this form and the tupplemental form lilted in the pareflthesitfbHo«riiig Mark " X " in tha box in tha third cobimn 
if the supptamentri form is attached. If you answer " n o " to each question, yminaed not submit any of tinse forms. You may ansMer ' ^ ' ' i f your activity 
is excluded from p«rmit requbBmantt; see Section C of the inttnictionL' Sw also; Sectini D of the instructions for deffaihions of Md- faead t a n n i ^ 

SPECIFIC Q U E S T I O N S MAIIK'X 
SPECIFIC QUESTIONS 

K 'K. 

A. Is this facility a puMiety owned 
which results in a diteharge to 
(FORM 2A) 

trastnMnt woncs 
of tha U.&7 

: Does or iMill this fecility Y«/ifter exuting or propmed) 
indude e eoneentrated mknel feeding opeietlua or 
aquatic enknel production faclHty which resultt in a 

I to watarsof the U.S.7 (FORM 2B» 

X 

C. Is this a facility which currently results in diaeharsas 
to «wtaft of the MA. other than those descntwd in 
A or B above? (FORM 2C> 

D. Is this e proposed facility fotlier than Itiote (teterHied 
In A or fi a6oiw>.which will result in e <fltGherBe to X 

JUL 

E. Does or will this facility treat, store, or dispose of 
haxardoua «netae7 (FORM 3) 

G. Do you or will you in]ect et tnit facility any produced 
water or other fluids which are brought to the surface 
in connection with conventional oil or natural gas pro­
duction, inject fluids used for enhanced recovery of 
oil or natural gas, or inject fluids for storage of liquid 
hydrocerbons? (FORM 4) 

Do you or will you'ihiect et this facility induttrtai or 
municipal affluent below the lowermost ttretum con­
taining,: within one ;querter mile of the well bore, 
underground tourdn of drinking weter? (FORM 4) 

X 

H. I}o you or wilt you ir4«Bt et this facility ftuldt for tpa-
•'. '• del processes suJehi'M mining of sulfur by the Fretch 

process, solution mining of minerels. In situ comtoua-
tibn of'f«»sll fuel, or recovery of geothermel energy? 
(FORM 41 

X 

T. It this facility a proposed atatiofiary aource which is 
one of the 28 industriel categories listed in the in­
structions and which will potentieily emrt 100 tons 
per year of any air pollutant reguleted under the 
Oeen Air Act end may affect or be loceted in en 
attalnmam eree? (FORM S) 

IIL NAME OF FACILITY 
" T—I—I—r 

J. i t thit feciiity e proposed etationary eouree which It 
NOT one of ttw 28 induttrM categoriet llttad in the 
inttnictlont end which will potentially emit 2S0 tone 
per yeer of eny eir pollutent regulated under the Cieen 
Air Act and may affect or be located in an sttaimnant 

I? (FORMS) 

EPA Form 3510-1 (6-80) CONTINUE ON REVEF 



CONTINUED FROIVI THE FRONT 

Vi l . SIC CODES 14-digit. in order of priority l l 

A . F I R S T B. S E C O N D 
—I 1 1 
3. 8, 1. 1 

(specify) 
ENG INSTRUMENTS & EQUIPMENT 3.7,6.9 

(specify) 
MISSILE & SPACE PARTS 

C. T H I R D D. F O U R T H 

—I 1 1 
3 8 2 3 

wectfy) 
INDUSTRIAL INSTRUMENTS & PARTS 

T—\—r 
3.6.7.9 

(specify) 
ELECTRONIC COMPONENTS NOT CLASSIFIED . 

Vl l t . OPERATOR INFORMATION^ 

—1—I—{—I—I—I—I—I—\—I—I—I—I—I—I—I—I—\—I—I—I—I—I—I—I—I—I—I—1—I—r 

S E R V O M E T E R C O R P O R A T I O N 
l i l l 

' - I . _ l I I i L. . J . 1 L. 

B. I t the name listed In' 
•' Item Vlll-Aatao the' 
i^otNiier?'.^ : • / • ;.''..;•-• 

Sl-^?rEs'-'CI3 NO- • 
a t a - p ' - • : : " - • • ' • ' . • • 

c . STATUS OF OPERATOR (Enter the appropriate letter into the answer box; if "Other", specify.) D. PHONE (area code & no.) 
— ! — I — I — 
4 6 3 0 

F»FEDERAL 
S - STATE 
P - PRIVATE 

M = PUBLIC (other than federal or state) 
O = OTHER (tpecify) 

(specify) 

COPJORATION 
—1—r-
2 0 1 
<« - t l 

— I — \ — 

7 8 5 

E. S T R E E T O R P.O. B O X 
" ~ i — I i I I I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — \ — I — I — I — I — I — I — I — r 

5.O.L. . L . I . T . T . L . E . . F . A . L . L . S . .R.O.A.D 

F. C I T Y O R T O W N 

\ I I I I I I I I I I I I I I r 

C E D A R G R O V E 
J L 

-T—I—I—I—I—I—r 

N J 

H . Z I P C O D E 
—1 1 1 1— 

0 7 0 0 9 
J L 

IX. INDIAN L A N D : 

Is the facility located on Indian lands? 

CZI YES ra NO 

N 

A. NPDES (Discharges to Surface Water) 
T — r — 1 — I — I — I — I — 1 — I — I — I — r 

N J 0 0 2 7 8 4 7 
l i l l ' ' . ' 

D. PSD (Air Emissions from Proposed Sources) 
T—I—I—I—I—I—I—I—I—I—I—r 

B. u i c (Underground Iniection of Fluids) E. OTHER (specify) 

U 
1 — I — I — I — I — r -T—I—I—I—r 1—I—I—I—I—I—I—r •T—I—r (specify) 

c. RCRA (Hazardous Wastes) E. OTHER (specify) 

Attach to this application a topographic map of the area extending to at least one mile beyond property boundaries. The map must show 
the outline of the facility, the location of each of its existing and proposed intaice and discharge structures, each of its hazardous waste 
treatment, storage, or disfxisal facilities, and each well where it injects fluids underground, include all springs, rivers and other surface 
water bodies in the map area. See instructions for precise requirements. 

XII. NATURE OF BUSINESS (provide a brief description. 

SERVOMETER MANUFACTURES MINIATURE METAL ELECTROFORMED BELLOWS, 
IN ADDITION THE RELATED PRODUCTS; SUCH AS BELLOWS COUPLINGS, 
BELLOWS CONTACTS AND BELLOWS ASSEMBLIES. FOR THE AEROSPACE 
INDUSTRY WE PROVIDE INTRICATE ELECTROFORMS. 

^ i : : 
/ i 

s< 

X i l i . CERTIFICATION (teeInttnictlomi 
'̂ ^-'.-f '^'. \̂  '(•certify under penalty of law that I have personally examined and an familiar with Hie infonhation sut>mittedin thlaepj^iuitkut mdall j 

attachments and idiat, based on my inquiry of those persons immediately responsible for obtaining the InformationJe^rtBiiMi in the ' \ 
tfiplicatlon, I believe that the information is true^ accurate and complete. I wn aware that there are ̂ gnifleant pe r v^^ for submitting 
false information, including the possibility of firmimd irhprisonment '̂ \ ' 

EPA Form 3510-1 (6-80) REVERSE 
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Please prmr or type ir. the unshaded areas only 
(fill—in-.dreas are spaced for elite type, i.e., 12 characters/inch) Form Approved OMB No. 158-S80004 

FO'^M 

CRA 
k>EPA 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

HAZARDOUS WASTE PERIVIfT APPLICATION 
Consolidated Permits Program 

(This information is required under Section 3 0 0 5 of RCRA.) 

II. FIRST OR REVISED APPLICATION 
Place an " X " in the appropriate box in A or B below (maric one box only) to indicate whether this is the first application you are submitting for your facil i ty or a 
revised application. If this is your first application and you already know your facility's EPA I.D. Number, or if this is a revised application, enter your facil ity's 
EPA I.D. Number in Item I above. 

F H ? S T A P P L I C A T I O N (place an " X " below and provide the appropr ia te date) 
i~^ 1. EXISTING FACILITY (See ins t ruct ions for definition of "e.xisting" facility. 
?i Complete item below.) • 
7 4 

F O R E X I S T I N G F A C I U I T I E S , P R O V I D E T H E D A T E (y r . , m o . , & day ) 
O P E R A T I O N B E G A N OR T H E D A T E C O N S T R U C T I O N C O M M E N C E D 
fuse the boxes to the left) 

12.NEW FACILITY (Complete i tem beloiu.j 
FOR NEW FACILITIES. 
PROVIDE THE DATE 
(yr., mo. , & day) OPERA­
TION BEGAN OH IS 
EXPECTED TO BEGIN 

B. R E V I S E D A P P L I C A T I O N (place an " X " below and comple te Item 1 above) 

I i i . F A C I L I T Y H A S I N T E R I M S T A T U S I I 2. F A C I L I T Y M A S A R C R A P E R M I T 

III. PROCESSES - CODES AND DESIGN CAPACITIES 

A. PROCESS CODE - Enter the code f rom the list of process codes below that best describes each process to be used at the faci l i ty. Ten lines are provided for 
entering codes. If more lines are needed, enter the codeCs> in the space provided. If a process wi l l be used that is not included in the list of codes below, then 
describe the process (including its design capacity) in the space provided on the form (Item l l l -C). 

B. PROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process. 
1. AMOUNT - Enter the amount. 
2. UNIT OF MEASURE — For each amount entered in column 8(1) , enter the code from the list of unit measure codes below that describes the unit of 

measure used. Only the units of measure that are listed below should be used. 

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

EBQCESS CODE DESIGN CAPACITY E B Q C K S CQQE DESIGN CAPACITY 

Storage: 
CONTAINER (barrel, drum, etc.) 
T A N K 
W A S T E P I L E 

S U R F A C E I M P O U N D M E N T 

Disposal: 
I N J E C T I O N W E L L 
L A N D F I L L 

L A N D A P P L I C A T I O N 
O C E A N D I S P O S A L 

S U R F A C E I M P O U N D M E N T 

5 0 1 G A L L O N S O R L I T E R S 
5 0 2 G A L L O N S O R L I T E R S 
5 0 3 C U B I C Y A R D S O R 

C U B I C M E T E R S 
5 0 4 G A L L O N S O R L I T E R S 

0 7 9 GALLONS OR LITERS 
D80 ACRE-FEET (the volume that 

would cover one acre to a 
depth of one foot) O R 
H E C T A R E - M E T E R 

D B I A C R E S O R H E C T A R E S 
D S 2 G A L L O N S PER D A Y OR 

L I T E R S PER D A Y 
DS3 G A L L O N S O R L I T E R S 

Treatment: 

T A N K 

S U R F A C E I M P O U N D M E N T 

I N C I N E R A T O R 

OTHER (Use for physical, chemical, 
thermal o r biological t r ea tment 
processes n o t occurr ing in tanks, 
surface impoundmen t s or inciner­
ators. Describe the processes in 
the space prov ided : I tem Ill-C.) 

T O I G A L L O N S PER D A Y O R 
L I T E R S P E R D A Y 

T 0 2 G A L L O N S PER D A Y O R 
L I T E R S PER D A Y 

T 0 3 T O N S PER H O U R O R 
M E T R I C T O N S PER H O U R ; 
G A L L O N S PER H O U R O R 
L I T E R S PER H O U R 

T 0 4 G A L L O N S P E R D A Y O R 
L I T E R S PER D A Y 

UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE 
G A L L O N S G 
L I T E R S L 
C U B I C Y A R D S Y 
C U B I C M E T E R S C 
G A L L O N S PER D A Y U 

UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

UNIT OF 
MEASUR 

CODE 

L I T E R S PER D A Y V 
T O N S PER H O U R D 
M E T R I C T O N S PER H O U R W 
G A L L O N S PER H O U R E 
L I T E R S PER H O U R H 

A C R E - F E E T A 
H E C T A R E - M E T E R F 
A C R E S B 
H E C T A R E S Q 

EXAMPLE FOR COMPLETING ITEM I I I (shown in line numbers X-1 andX-2be low) : A facil i ty has two storage tanks, one tank can hold 200 gallons and thr 
other can hold 400 gallons. The facil i ty also has an incinerator that can burn up to 20 gallons per hour. 

c D U P 

u 
m 

J Z 

A . PRO­
CESS 
C O D E 

(from list 
above) 

B. P R O C E S S D E S I G N C A P A C I T Y 

I . A M O U N T 
(specify) 

:?? 

2. U N I T 
O F M E A ­

S U R E 
(enter 
code) 

F O R 
O F F I C I A L 

USE 
O N L Y 

Q: 
bl 

m 
z ^ 

A . PRO­
CESS 
C O D E 

(from list 
above) 

B. PROCESS D E S I G N C A P A C I T Y 

A M O U N T 

2. U N I T 
O F M E A ­

S U R E 
(enter 
code) 

FOf 
OFFIC 

usr 
O N L 

16 

X-1 S 0 2 
IB 

600 
WW 
G 

X-2 20 

8,000 oO-; 

10 
i g - i g 

EPA Form 3510-3 (6-80) P A G E 1 O F 5 CONTINUE ON REV 



uontmuea rr-om the rront 

III . PROCESSES I'coritinufdl 
SPACE F O R A D D I T I O N A L PROCESS C O D E S OR F O R D E S C R I B I N G O T H E R PROCESSES Icode 
I N C L U D E D E S I G N C A P A C I T Y . 

F O R E A C H PROCESS E N T E R E D - H E R-_ 

IV DESCRIPTION OF H.AZARDOUS W-VSTES 
EPA HAZARDOUS WASTE NUMBER - Enter the fou r -d ig i t number from 40 CFR, Subpart D for each listed hazardous waste you wil l handle. If you 
handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—digit number^i^ f rom 40 CFR, Subpart C that describes the characteris­
tics and/or the toxic contaminants of those hazardous wastes. 

I B. ESTIMATED A N N U A L QUANTITY — For each listed waste entered in column A estimate the quanti ty of that waste that wi l l be handled on an annual 
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non—listed waste/'W that wil l be handled 
wh i jh possess that characteristic or contaminant. 

|C . UNIT OF MEASURE 
codes are; 

For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate 

CODE METRIC UNIT OF MEASURE 
K I L O G R A M S K 
M E T R I C T O N S M 

If facility records use any other unit ot measure for quanti ty, the units of measure must be converted into one of the required units of measure taking into 
account the appropriate density or specific gravity of the waste. 

I D . PROCESSES 
1. PROCESS CODES: 

For listed hazardous waste: For each listed hazardous waste entered in column A select the C0(ie(sl f rom the list of process codes contained in Item III 
to indicate how the waste wil l be stored, treated, and/or disposed of at the facil i ty. 
For non—listed hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the code(s) f rom the list of process codes 
contained in Item III to indicate all the processes that wi l l be used to store, treat, and/or dispose of all the non—listed hazardous wastes that possess 
that characteristic or toxic contaminant. 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter " 0 0 0 " in the 
extreme right box of Item IV-D(1); and (3) Enter in the space provided on page 4, the line number and the additional code(s). 

2. PROCESS DESCRIPTION: If a code is not listed for a process that wil l be used, describe the process in the space provided on the form. 

I NOTE; HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 
I more than one EPA Hazardous Waste Number shall be described on the form as follows: 

1. Select one of the EPA Hazardous Waste Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the total annual 
quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste. 

2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column D(2) on that line enter 
"included with above" and make no other entries on that line, 

3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

I EXAMPLE FOR COMPLETING ITEM IV (shown in line numbers X - 1 , X-2, X-3, and X-4 below) — A facil i ty wi l l treat and dispose of an estimated 900 pounds 
per year of chrome shavings from leather tanning and finishing operation. In addit ion, the facil i ty wi l l treat and dispose of three non—listed wastes. Two wastes 

[are corrosive only and there wil l be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there wil l be an estimated 
1100 pounds per year of that waste. Treatment wi l l be in an incinerator and disposal wi l l be in a landfi l l . 

Ed 
J Z 

A. EPA 
H A Z A R D . I B. E S T I M A T E D A N N U A L 

W A S T E N O I Q U A N T I T Y O F W A S T E 
(enter code! | 

C. U N I T 
O F M E A 

S U R E 
(en ter 
code) 

D. PROCESSES 

I . PROCESS C O D E S 
(enter) 

~i—r~ 
T 0 3 

— I — I — 

D 8 0 
1—r 1—r 

2. P R O C E S S D E S C R I P T I O N 
(if a code is not entered in D(l)) 

IX-1 - 900 
I I 

T 0 3 
"1—r T—r 

I X-2 D 400 D 8 0 
n—r 

X'3 D 100 
\ I 

T 0 3 
— I — r — 
D 8 0 

"1—r 

1—r "1—r "1—r 
X-4 D included with above 

EPA Form 3510-3 (6-80) P A G E 2 O F 5 CONTINUE ON PAGE 3 



• Continued f rom page 2. 
H NOTE: Photocopy this page before completing i f you have 

EPA I.D. NUMBER (enter f rom page 1) 

1 WplJ :.̂  ( . . - • 
K . . ; >. / -s 8 s y 5 

• rr» u 

r / A 

3 
14 

C 

1 
18 

more than 26 wastes to list 

\ \ 

Form Approved OMB No. 158-S80004 

FOR OFFIC IAL USE ONLY 

W 
1 

DUP 
2 

I V . D E S C R I P T I O N O F H A Z A R D O U S W A S T E S ( c o n t i n u e d ) 3 

• 
• Ed 

J Z 1 
2 

1 ̂  
4 

1 5 

• ^ 
7 

1 ^ 
9 

1 10 

• ^̂  
• 12 

• 13 

14 

I ̂ ^ 
• '̂  
• 17 

• 18 

19 

1 20 

• ^̂  
' 22 

• 23 
• 

24 

1-
26 

A . EPA 
H A Z A R D . 
W A S T E N O 
(enter code) 

M : • 

F 

F 

F 

D 

0 

0 

0 

0 

0 

0 

0 

0 

1 

6 

9 

2 

B. E S T I M A T E D A N N U A L 
Q U A N T I T Y O F W A S T E 

n » 

2 O O O 

7 l O O r / 

3 0 0 ( > 

104 O t . o 

C.UNIT 
O F M E A -

SURE 
(enter 
code) 

JI* . 

T 

T 

T 

T 

^ 

U£ c 1 1 

3 ^ DUP wwv 
^ ^ ^ ^ k ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ k ^ ^ ^ ^ 

\ ^ 
\ ; 

^ 
D. P R O C E S S E S 1 

1. PROCESS CODES 
(enter) 

»7 - >• ' 

s 

s 

s 
1 

s 

0 2 

0 2 

0 2 

0 2 

1 1 

» - U 

D 8 3 

D 8 3 

D 8 3 

D 8 3 

17 - a» 27 - U 

2. PROCESS DESCRIPTION 
fiYa code ia not entered in D ( l ) ) 

1 

> 

' 

EPA Fonti 3510-3 (6-80) CONTINUE ON REVERSE 
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Continued from the front. 

IV. DESCRIPTION OF HAZARDOUS WASTES (continued)^ 
E. USE THIS SPACE TO LIST ADDIT IONAL PROCESS CODES FROM ITEM D( l ) ON PAGE 3. 

EPA I.D. NO. (enter from page I j 

s 

F 
-L. 

N J D 0 0 2 1 3 
2 

8 5 4 3 
.12. 

T ( « 

% 
A±. 

c 

6 
a. 

.A 
(•• b . S S f-'̂ . L 

V. FACILITY DRAWING 
All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more detail). 

VI. PHOTOGRAPHS 

All existing facilities must include photographs (aerial or ground—level) that clearly delineate all existing structures; existing storage, 
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail). 

VII. FACILITY GEOGRAPHIC LOCATION 

E A. If the facility owner is also the facility operator as listed in Section VIM on Form 1, "General Information", place an " X " in the box to the left and 
skip to Section IX below. 

B. If the facility owner is not the facility operator as listed in Section VIII on Form 1, complete the following items: 

/ cert i fy under penalty o f law that I have personally examined and am familiar wi th the information submit ted in this and a l l attached 
documents, and that based on m y inquiry o f those individuals immediately responsible for obtaining the informat ion, I believe that the 
submit ted informat ion is true, accurate, and complete. I am aware that there are significant penalties for submit t ing false informat ion, 
including the possibil i ty o f f ine and imprisonment. 

A. NAME fprint or type) 

MORRIS HOLOWACHUK 

B. SIGNATURE 

X^^Vt^y^^^^^C^i^A-

C. DATE SIGNED 

10/27/80 

X. OPERATOR CERTIFICATION 

/ cert i fy under penalty o f law that I have personally examined and am familiar w i th the information subrhitted in this and a l l attached 
documents, and that based on m y inquiry o f those individuals immediately responsible fo r obtaining the infdrhnation, I believe: t ha i the 
submitted informat ion is true, accurate, and complete. I am aware that there are significant penalties for submitt ing false informat ion, 
including the possibil i ty o f f ine and imprisonment. 

A. NAME (print or type) B. SIGNATURE C. OATE SIGNED 

EPA Form 3510-3 (6-80) p f l r ; F ,̂  O F t; CONTINUE ON PAGE r 



« • ) 

3 0 ' o " 

O F F I C E 

REVISIONS 

DtbCHIlMinM 

/ 9 0 ' o 

_ ^ c ? ' 

r -f_ i3 ,-<••. i - , . . 

O 

•^ '•- ( • ' ^ > . « X 

£ p O O G A I. 
uHVd 'RGROUND c / i u . s r i c 

Wi);,- I Lf .S T O K M 6 r T Q 11 V\ 

tvj 

I 

ti] ri c) 11 f I c ':: H O I-

p L / q r i N G .'f. \ T 
/iMTlt-lGSloDof: 

r . '; i; 

V.i'.Vu/fL.DRU/'/S fi;;f ^^ ' 

S r o /^/^<.»;:•' r) .'c'rA I,r>oocA 
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SCALE NO 

D I M E N S I O N A L TOLERANCES 
UNLESS OTHERWISE SPECIFIED 

REMOVE BURRS & BREAK SHARP 
EDGES APPROX. .005 R 
1 A N D II .001 IN . PER IN . 
CONCENTRICITY .005 T I R 
SURFACE FINISH RMS 63 

X X X DEC. ± .005 
XX DEC. X .015 

FRACTIONS i : 1/64 
ANGLES ± 1/2° 

TITLE 

k//95P'̂  sro^A-'ss 
CODE IDENT. NO. 1 8 4 6 9 

DRAWN S ^ U > . DATE (f . i f y ^ 

CHECKED 1 
: J L 

SERVOMETER CORPORATION 
601 LITTLE FALLS HD. 

CEDAR GROVE. N.J. 07009 

SIZE 

A 
DRAWING NUMBER 

/ (^OSO 
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•I 
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4522 

eej 
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/ ,^ I 

/ ^ i ; . ^ 'A lC^ i -D i : j 

':—/i'cC'!oV)i_. Ti-ArDryC- _i,.ui:JiE W A S ^ - ^ 
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V" 
\ 
\ 

2&» MILS ; 

\ 

G ^ 

1 0-32' 
1 9 MILS 

1 

NOTE; PECKMAN RiVEr. 
FVOWS MOICTH 

1000 FE— 

UTM GRID AND 1970 MAGNETIC NORTH 
DECLINATION AT CENTER OF SHEET 
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l e f t protect ourairtii 

i &tate 0f S^eui SerjeeQ 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WATER RESOURCES 

METRO BUREAU OF REGIONAL ENFORCEMENT 
2 BABCOCK PLACE 

WEST ORANGE, NEW JERSEY 07052 

GEORGE G. McCANN, P.E. N o v e m b e r 18 1 9 8 8 OIHK c. HOFMAN. P.E. 
DIRECTOR * DEPUTY DIRECTOR 

Mr. Peter Holowachuk, President 
Servometer Corporation 
501 Little Falls Road 
Cedar Grove, NJ 07009 

Re: Compliance Evaj.uation Inspection 
Servometej 
NJPDES -^.,NJ00278A7 
Cedar Grove/E55e3r"CCunty 

Dear Mr. Holowachuk: 

A Compliance Evaluation Inspection of your facility was conducted by 
representatives of this Division on October 5, 1988. 

Your facility received a rating of "ACCEPTABLE". A copy of the 
completed inspection report form is enclosed for your information. Please 
address any minor deficiencies noted-therein. 

This Division anticipates your continued cooperation in assisting us in 
the prevention and control of water pollution in New Jersey. 

Very truly yours, 

' J / 
Stefan D. Sedlak 
Section Chief 
Metro Bureau of 

.,v̂  Regional Enforcement 

A7:G26 

c: Mr. Paul Molinari, USEPA 
Dr. Richard Baker, USEPA 
Mr. Thomas Restaino, H.O. 

be: Zaheer Hussain 
i/Bentral File 

http://Evaj.ua
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3/81 
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WATER RESOURCES 

CN 029, Trenton, NJ. 08625 

DISCHARGE SURVEILLANCE REPORT 

PERM IT # MJn027'-/^V7 NO. OF DISCHARGES CO/ 

DISCHARGER '̂J-fV'OkM.U f (or^or'\-ru 

OWNER S e f i / f i i v i a - h u (^<7(rpgf.^-^i"g. 

r i ASS; moj I L,r.L. 

\cry 

LQL. 

MUNICIPALITY. Ce.da , r /? r ove^ COUNTY. £ ^ ^ ^ ^ 

LOCATION I M L//f /a- f<klU h a i i 

. WATERSHED CODE r 

Pfci^ JDCULO. K'lwe. r STREAM CLASS ^ ^ ' "^-A/T RECEIVING WATERS 

LICENSED OPERATOR & PLANT CLASS To f g-f U a / c t ^ O C k IA Ic A J - / ] / 

TRAINEE/ASSIST ANT '. OTHER INFO. ^^^^^ '^'i. 'T - H (> ^ O 

DEFICIENCIES OR COMMENTS Mo^Ng 

OVERALL RATING S3 Acceptable • Conditionally Acceptable • Unacceptable 

EVALUATOR St^>l/^ C' Q>yi'̂ ro'̂ rli'.-i, /i-lou/arj tofJtrvg-iTT F Fm/i/-f^oog ^Ki f 'Tpociq/ '^ '^ 

INFORMATION FURNISHED BY (Name) PliV Pe 4-< A H ^./QU.. q C A U K 

(Title) (Organization ) ^ i f i/5^nj.f-i,r ( o r f > o r Ol h o<̂  

DATE OF INSPECTION Or+^lovr S" / 1 ^ % 



Form DWR-053 
1/85 

NEW 

s SJCy/tTryt^^-tS 

'.SEY DEPARTMENT OF ENVIRONMENTAL PR(^ TTION 
DIVISION OF WATER RESOURCES ^ 

CN 029, Trenton, N.J. 08625 

DISCHARGE SURVEILLANCE REPORT 

Page 2 of 3 (G) 

Permit # A/JObZl'iHl 

GROUND WATER DISCHARGE EVALUATION 
RATING CODES: S ° Satisfactory M »= Marginal • U = Unsatisfactory. NA ° Not AppUcable N \ - /U;f ir\<:pifh>J 

RATING COMMENTS 

TYPE DGW (lr\de_r/» ra..y^ A '^-{-crtk-t*- Tur^lC r a rer.jf̂  / 
(VC>2.I^ ^ RCRA FACILITY MJA '̂  ^ ^ ^ 

2 
O 

DISCHARGE NUMBER fifPt 
WASTEWATER SOURCE/FREQ. 
PUMPS AND PIPING 
ALTERNATE POWER/ALARM 
BYPASS 

WATER SUPPLY/MONITORING NB 

u 
H 
CO 

O 
z 
o 
H 
2 
O 
"S. 

AQUIFERS MONITORED 
UPGRADIENT WELLS s 

(jj\ctcttA •»'fHtjc^itt\ da-potif« Oi/uLt^ri Triia.^^/r &f\,M',..,/t/ firM,̂ ¥ ,̂c^ 
n \ t f j - \ a^ t Tfia^-,},- U/t>4r.lr)u .̂ Aa-^ i /^ 

y DOWNGRADIENT WELLS 
SAMPLING PLAN 

i m / ' 2 . . m i « / - % . /17U/-V _ _ - , 
mnrf.U. vJ.;oje-, •^f-^-^ f ^ r . 

SAMPLING PROCEDURES J£A JV'fl-''-^ 
LAB CERTIFICATION OcM\ 

y/'i t l \ f t q . ^ a r r i ^ d o u j - i o -

J ^ M ^ 
RECORDS 
REPORTING Ap t A J J I J . Of.4.^ Ja/1. 

DRILLING PERMIT NUMBERS 2 ^ 1 2 . 2 . 1 ? - ^ . Z ( , \ l 7 . i q - S Z ^ / Z Z Z - r - V ^ i lT - J - t h - i -

550 

- ^ 2 
O 

WELLS NUMBERED/IDENTIFIED »1KI M W i /nw/-3 / » v - ^ 
LOCKS/INTEGRITY S^5_ G o o ^ . ( rog^ 
ABANDONMENT PLAN izz. 
ELEVATION INFORMATION N\ 
WATER LEVEL MEASUREMENT N\ 
TURBIDITY FREE HL 
SUFFICIENT YIELD Hi 

CLASSIFICATION ^ 
PERC./LEACHING PROBLEMS 

3 
SOLVENTS/REPAIRS MADE Nh 
MAX. PRESSURE & VOLUME 
CLOSEST USDW/SUPPLY WELLS 
MOUND INTEGRITY/COVER 

2 

a 

o 

LINH^G INTEGRITY -^ 
EMBANKMENT INTEGRITY A/A 
LEACHATE COLLECTION SYS. 

SOLIDS BUILDUP/REMOVAL 
HEIGHT TO FREEBOARD 
APPEARANCE 

EVEN DISTRIBUTION 
PONDING/RUNOFF/ERQSION V 

• w 

H 
SPRAY HEADS M L 
DISCING 
COVER CROP 
APPEARANCE 
BUFFER ZONE 
SLUDGE STOCKPILED 

• V -Qi 
S 
S 

SEEPAGE/LEACHING 
ODOR/AEROSOLS Nk 



Form DWR-053-A 
4/78 

( ( 
N . J .D .E .P . 

D.W.R. 
DISCHARGE SUR{VEILLANCE REPORT 

Page 2 of 3 ( I 
Permit if: /\/J00Z.7%i^-7 
Date : Oî -k-oirtfLr. <" / f g^ 

INDUSTRIAL TREATMENT PROCESS EVALUATION I 
RATING CODES: S •= S a t i s f a c t o r y M 

s w o 

w 
M 
CO 

to 
o 
§ 

H 

O 
Z 
H 

w o a 

w 

o 
M 
H 

o 
Z 
H 

Oi 
W 

H 
O 

DISCHARGE HI O O ( 
WASTEWATER SOURCE(S) 
CONTINUITY OF OPERATION 
BYPASSES/OVERFLOWS 
S . P . C . C . PLAN 
ALARM SYSTEMS 
ALTERNATE POWER SUPPLY 

P r « >/•(• AVmev^T ,1-r 
F l(»r^-ro ploVirxfl lA/<>•̂ ^̂ .̂ /̂fl̂ *i 

TAci'd (7r raws f i r -J /l/idifi'c/N) 

C Ui r 1 ^ < f. r 

Wsi'iVe^ S9A'l^/v^ 
Hv, ( i rpvide . -jr/u-ti^yi 

Tra./v-s f^or'rtr 

DISPOSAL SITE 

FLOW METER & RECORDER 
RECORDS 
SAMPLING PROCEDURES 
ANALYSES PERFORMED BY 

f Ic f-J-i-f n U - h 1'̂ '? OpaTa^<^^ 
. f J ' 

(^?4-Y^U iKz.d 1^ proft . 'yS 
;̂,• r.i Au Cr. 

FINAL EFFLUENT APPEARENCE 
.; 
REC. WATERS APPEARENCE 

RATING 

r/l\ 
Nh 
Hh 
Ml\ 

^ 

^ 
• 

— 

<; 

5 
5 
6 
s 
5 

s 
N I 

«= Marginal U = U n s a t i s f a c t o r y NA = Not Appl icable 
COMMENTS 

Proces<, \rJ(K\<Lt -ftr e.lec+-to'(DlflK'>« l.i^ kn.,t< /d^v 
T On^c / vJe.e.u. - ' - ' 

1 ^ • — 

-

. 

S V r / o m ^ ^ . r r^o r . ; ^ A / J / )00 -^ / ^ ' ^<^ ' ^? 

rcpohoU rar+̂ .i<L. ^ //j/>o<-i//2.6//;v 
J 

EI . Dufynn t i^ / Y J / ) 0 0 2 . 3 9,^ 7 S 0 
Df'c.pivy^W lYJ 

mtl-i-P.raA ' 
Pe.r/t , /f P W|2>-i 
Cr, ,^ r\ Cif\ u Pe.r<,C'r\f^e, 1 

^ ^ / i c v ^X^-l-e . r ry(f i -4Cr^. , l T A/L Ctlr-I-.-(< 7 7 2. <6 f' 

Xelpfnoplc . Pa. 
/^•+lr('̂ +^V t̂ *M,/;-c,̂ KMS!>,4-o/ /'<. ^ jh ro r^^ f s i -h - A 

L , L a n r ^ -to Ao /^/•/7a«j<aa/ 

C / . » r 

P c 6 k : ^ ^ ^ ^ ; t ^ 4 L r 
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)t^Vf)tnfMi-r 

NEW JERSEY DEPARTMIiNTOI" ENVIRONMENTAL PROTECTION 
DIVISION Ol-WATER RliSOURCES 

rr ^ *^;U.' .- >. CN 029,fronton, NJ. 08625.i::::Ll= • i / : ,; ^ 

DISCHARGE SURVEILLANCE REPORT 

Page 3 of 3 

Penriit # / l / ^ ^ Z ? ? ^ 

Date /9rhylf,jJ- <r, / ^ 

PLANT DIAGRAM AND FLOW SEQUENCE 

^1 
> 1 pH /4<ijv/^i,n^f 

i M d " 

\ :)i/nnp 

pH 
/A 

^ 
: /"> 

/ Z r j l 

F 

/i//i <;a>v̂ nlp<. - ^ / r ^ /1 

'5ctrr\p li. ? 

T 
DISCHARGE DATA M ^ ])/V1 R U-ol «-H,c/^«: 

SOURCE: _ 

DIS PARA 

D'JM 0 ^ 1 
SAMPLE 

TYPE PERMIT LIMITS 

-

PERIOD: 

DATA 

f> 

vJv/l<i- <• S 

DIS PARA 

J j I'^f^? 

SAMPLE 
TYPE PERMIT LIMITS DATA 

MONITORING DEFICIENCIES: 
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NUS CORPORA TION TELECON NOTE 

CONTROL NO: OATE: 

^/:io/g^ 
TIME: 

DISTRIBUTION: 

/ I ' Z ' T C / f ^ ^ ^ / ^ D J 

BETWEEN: OF: 

f?r^^ ^ t b ^ O i 

PHONE: 

((7^/) 7 ^ ^ - < ^ ^ ' 
AND: 

Jf>7v.' ^ S . ^ t ^ -/̂ <f £?€_ (NUS) 

DISCUSSION: 

r^H-rZ^ 

^ c r ^ < J ^ c-̂ -̂  7 y < ^ v. >U-
/ ^!vje_«i Otc£<^f '^^ dP Z ^ C c ^ ^ ^ c T ^ 

T) c -̂v^ / / " ^ ^ c^r^-^^^^ ^ A i L ^ / g ^ ^ r S /^^{cryxA 

^ o l - 7 9 ^ - O^^'Z 

'n l a /i^^o cu. •C'-x̂  - S-x^u-e.- ^ . 7 ^ ^^-T^-g^-^t S A O J C / P ^ ^ I 

- ^ 
^ ' y x . j t ^ ^ 

7 / ^ / ' & a "7/0 . ^ > o A ^ O U . y ^ 'b c:/V7 -

^?-7<^e^ .̂5> / ^ c / 2 ^ - ^ ^ /-Qr^ (^(^?/'/t/g^z- (̂ x/̂ .̂̂ /ry C(!M^^ 

^ c e<cjt'U^ $-e c ^ AotJ-*'^ -- y^fg^ / C-= ĉ  r 

licx'^ -3 c/o'-C -c^ s <̂  C/oro ix^-e^eSe's z . c / ' ^ ; 

/^-r-e-^ 6c 5-^c^ 

y ^ 
^ 

c ^ / ^ i /OcM 

ULS^<^ - h ' ^ F ( ^ U<Ju ( t ^ 74? ' ^ ^ -

^^C^/V7/»7<'>t4 ^ 0 - 9 ^ rii^ ov -dm (^ i o c a ^ c P 

K ACTION ITEMS: 
"^^'U^JU . Z ^ i^/!Ui / ^ C £ c o J <^<^ <̂  fv^<^-/- JiU-f- trCiUjes, 

'Ttju A ^ O /Vr/Y<x/73Vt lAtc tS 3 6 0 r e ^ /orccA'c^ f yyy. Sf.07>->^l/7^-tU^' 
7 7 ^ c^ r S ^ r a c j u f ? ^ ou-tLLs u r t ^ - ^ -

a^y/^ i i ^ i ^yx£ . r ^^u^ [ y O c c f t / - ^ . C c f ^ / ^ ^ < ^^V<L^ ^ 
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6 /5>> /̂  - C 

• - • ^ ' - r f ' ^ j - i - j -

NUS CORPORA TION TELECON NO TE 

CONTROL NO: DATE: 

7 / ^ 0 / ^ 
TIME: 

^os 
DISTRIBUTION: 

"̂"ĉ d̂ -r n^^^^u^Js 

BETWEEN: 

<j2^sc^>n 

PHONE: 

[<P<^f)ll?- 7^oy 
AND: 

;̂̂  .?/^7*7\J " - ^ n lA-A^^ c f̂— (NUS) S T ^ <y5iHLL /̂̂ .̂  
DISCUSSION: ^ ^ ' ^ . 

^ 3 JAHlJls /'/skd/ as /V ^ ^ ^ 

Jk /- V ^ Ccru^jy'o^ CUA& 

' l /T' 

Urdl ^ / /vS uS^d hrr .ge^y?/- / ^ 7 A 
r i y v i ^ A t Y ) ^ U>c,kr ^JA^PC^ . S ^ U i ^ ^ K j i 

/L iy iJ c ^ ^ / ^ ^ % / ^ L f f ^ ^ d q j i ^ G . 

I /O^l ls '^ 2. o ^ ^ v5 t^yre, (AS^(d? / H 

C(y-y<:ibui.cJi?ryi / x j / f k % J L d V ? g / ) 4 P(ryicl 

4 D / V * < ^ ^ ^ ^ U - ^ 0 - r O / ^ \ u o J < J ^ /Ot) a c r e s 

ACTION rrsMS 
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p-p(2o<Ecote CONFIDENTIAL-NOT FOR PUBLIC RELEASE 

Ground Water Route Work Sheet 

Rating Factor Assignea Value 
(Circle One) 

Multi-
oiler HRSI Max. 

Score PRO 

Q Observed Release 45 o 45 o 
If oOserved release is given a score of 4S, proceed to line Q . 

If observed release Is given a score or 0, proceed to line [?}. 

m Route Characteristics 
Oeptrt to Aquifer of 
Concern 

Net Precipitation 
Permeability of the 

Unsaturated Zone 
Physical State 

0 1 2IQ) 2 

1 
1 

1 

(a 

3 
Z 

3 

6 

3 
3 

3 

io 

3 
^ 

3 
Total Route Characteristics Score 

m Containment o;f 1 2 3 

W 
V 

15 / < / 

t i l Waste Characteristics 
Toxicity/Persistence 
Hazardous Waste 
Quantity 

0)1 3 6 9 12 15 18 
|1 2 3 4 5 8 7 8 

O 

O 

18 
8 O 

Total Waste Characteristics Score o 26 o 

Targets 
Ground Water Use 
Distance to Nearest 
Weii/Poouiation 
Served 

1 ©S 
0 4 6 8 10 

12 l e L i a 20 
2 4 t r ^ 3 2 35 40 

G 9 9 
- 5 . 0 40 - ^ Q 

Total Targets Score 

S If line M j IS 45, multiply Q ] x jT] x jTj 

If l ine jT] is 0. multiply [J] x Q ] " S " S 

3k 
0 

49 
^ 

57.330 o 
LZJ Divide line [6] by 57,330 and multiply by 100 ' g w 0 o 



CONFIDENTIAL-NOT FOR PUBLIC RELEASE 

Surface Water Route Work Sheet 

Rating Factor Assigned Value 
(Circle One) 

Multi­
plier 

Q Observed Release 45 

HRS 

O 

Max. 
Score 

45 

PRO 

o 
If observed release Is given a value of 45, proceed to line [7 ] . 

If observed release Is given a value of 0, proceed to line [?]. 

[U 
2 3 

Route Characteristics 

Facility Slope and Intervening \ ( ^ / 1 
Terrain > 

1-yr. 24.hr. Rainfall 0 l \ ^ 3 
Distance to Nearest Surface 0 1 T \ ^ \ 
Water L^::^ 

Physical State 0 1 21(5)) 

O O 

1 
2 

1 

2 _ 3 

^ 3 

2 , 

3 
Total Route Characteristics Score t( 15 [f 

Q ] Containment (iffl 2 3 o 
[ f ] Waste Characteristica 

Toxicity / Persistence 
Hazardous Waste 
Quantity 

6^3 8 9 12 tS'Qf] 
l 5 ) l [ | ] 3 4 5 8 7 8 O 

18 
8 2 -

Total Waste Characteristics Score o 28 , i ^O 

[5] Targets 

Surface Water Use 
Distance to a Sensitive 

Environment 
Population Served/Distance 

to Water Intake 
Downstream 

1 

• ^ 9 

O 8 

4 
16 
30 

6 8 
13 20 
32 35 

10 

40 

O 40 

o 

o 

Total Targets Score 3 55 C^ 

[ 3 If line 0 ] is 45. multiply [T] x 0 x S 
If line Q] is 0, multiply [I] x [5] x (Tj x [5] o 64,350 <:32o 

E ] Divide line | ^ by 64,350 and multiply by 100 >sw o Z,OB 

http://24.hr


CONFIDENTIAL-NOT FOR PUBLIC RELEASE 

Air Route Work Sheet 

Rating Factor Assigned Value 
(Circle One) 

Multi­
plier HRS Max. 

Score PRO 

Q Observed Release (ffi7 45 o 45 o> 
Date and Location: 

Sampling Protocol: 

If line Q ] is 0, the S^ - 0. Enter on line [s ] 

If l ine [T] is 45, then proceed to line ^ 

L i i Waste Characteristics 
Reactivity and 
Incompatibility 

Toxicity 
Hazardous Waste 
Quantity 

0 1 2 3 

0 1 2 3 
0 1 2 3 4 5 8 7 8 

Total Waste Characteristics Score 20 

m Targets 
Population Within 
4-Mile Radius 

Distance to Sensitive 
Environment 

Land Use 

0 9 12 15 18 
21 24 27 30 
0 1 2 3 

0 1 2 3 

Total Targets Score 

30 

6 

3 

39 

a 
Multiply [T] X d ] X Q ] o 35,100 O 

UJ Divide line Q by 35,100 and multiply by 100 Sa- O O 



CONFIDENTIAL-NOT FOR PUBLIC RELEASE 

HRS 

Grounawatsr Rout* Score (S^,^} 

Surtaca \Nat«r Rout* Scor* lS,w) 

Air Rout* Seor* (Sa) 

5 g w * s 2 ^ * s 2 

"' gw SW a 

V/ s^ " %̂  • s^ / i . r 3 - SM -
gw jw a / ^ 

S 

o 
0 

b i 
0 

» 

^ ^ 

^ 

52 

0 
0 
0 

\ 0 
0 

1 

1 0 

1 

1 

1 

1 
1 

WORKSHEET FOR COMPUTING S ^ 

PRO 

Sroundwattr Rout* Scor* (S^^) 

1 Surtacs watar Routa Seora iS^w) 

AJr AouM Scera (Sa) 

1 »2-*»!.**5 
^»^,.'*t.-M 
^=J.*»«*' l / ' " •'-" 

s 

0 1 
• 2 . € f ^ 

, ( O 

^ fM. 
VM, 

i 1 i 

S2 i 
1 
1 

c> 1 
^ : i 
0 1 

\ <-l.za 1 

2.0^ 

( 1 ? 

WORKSHEET FOR COMPUTING 8 ^ 




